2073609 COATI NG PRQCESS This invention relates to the application of
protective and- dg \ative coatings to surfaces, particularly the surfaces
of -aut ondbi | e bod It is well known-to errpl oy, es;%ﬁﬂa I 891 the 5
autonoblle iadust Ny, coating conpositions which contain netallic pignments;
these-are 1 he so-called "glamour netallic¢ flglshes whereby a differenti al
|1 reflectlon ef fect, depending on the viewing angle, is achieved. To
max nlse this "flip" tone effect, careful fornulation of 10 t he coating

conposition in regard both to the film formng resin and to the liquid
mediumis required. Difficulties nay9933;§§ugé§5§§§in formul ating a single
conposi tion which both neets this objective and at the sane tine achieves a
high"degree of gloss in the final 15 finish such as is usually desired
in the autonobile field. For tﬂhisrénmuntxnnenﬁlatnsptocéﬂerappmﬂnahﬂwnsof

been proposed for produ0|n nmet al Il hes |s { wo- coat cedure, in
whi ch therge is fIrSt95 5?? ﬁyaQSrng 4%& saﬁgagﬁﬁstrate,

2 basecoat. cont ai ni (Gadficu1hheyTehel Queﬁ@&aersf mcfﬁﬂyiatsdaﬁeses to
e an

gi vé the optlnun1 "flhp T ect there is then applied over t
basecoat, again by spraying, aﬁtuiplynﬁdt&maﬂnxnnuemplqm.wespegmaldytma the

desired degree f gloss w.thou Yy di t he, charact tICS of,
t he basecoat . fg automoblfeFbp&&sg%gbe§§2§ qﬁ&?éﬁﬁﬁ +E&%PF| i §Qntain

system of this "basekeoedlzi€apegmbnthyPehee %&@@H@'s&éiﬂé&”"ﬁia&nﬁ%&
t he basecoat filmnust be able To resist attack by the solvents int

Gl'earcoat. conposi t i aetmbhbichefinisbesi wheqneb@q@erdngfmntml lmghl:deefﬂ.ectz.on

Ford g STurb- 30 o Agse o abEniEAY! bk e Ut JIEFES, ' (B bLAEAVeY. 7o

maximise this "£lip" tone effect, careful formulation of

10 the coating composition in regard both to the film-
forming resin and to the liquid medium is required.
Difficulties may be encountered in formulating a single
composition which both meets this objective and at the
same time achieves a high degree of gloss in the final

15 finish such as is usually desired in the automobile field.
For this reason, one of the procedures which has been
proposed for producing metallic finishes is-a two-coat

. procedure, in which there is first applied by sﬁraying.

to the surface of the substrate, a baseccat containing
20 the metallic pigment and formulated so as to give the
optimum "£1lip" effect, and there is then applied over
- the basecoat, again by spraying, an unpigmented topcoat
‘which will yield the desired degree of gloss without in
| | any way modifying the characteristics of the basecoat.
,;&fE"'f='f 25 For a successful two-coat metalllc finish system
of this "basecoat/clearcoat" type, an essential criterion
is that the basecoat film must be able to resist attack
by the solvents in the clearcoat composition when the

latter is subsequently applied, in order to avoid disturb-

30 ance of the metallic pigment and hence impairment of the
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-D- "flip" effect; it is, noreover, very desirable that the basecoat film
shoul d possess thIS property mﬁthout the need for an extended interne €.
dgying or curing operation. 5 . In the known basecoat/cle
systens, in which both the basecoat and the cl earcoat conpositions ar
organi ¢ sol vent-borne, this requiresedt=has in nost cases been nmet by the
use~of an additive capabl'e of inparting a gel-like character to the freshly
f aLed basecoat film 10 . the additive which has predom nantly been used
s cellu- |osew £HHag At i8¢ héPEs on RRitra® 1! e! oW
viscosity, whi c?ﬁ#ﬁ basecoat %%rrp%m tron ?é*regﬁl?ﬁ'm? to ha&f&ﬁ%e Spray
gun, and this yelsek:olad: cﬁ:alumcslmulé possessdth;‘saprapgntg witthaute thejui d

di l uent 15 05|t|on ns % nents whi ch are
preferential | yB 59{]%@%5 ﬁia‘% rt?rﬁt"r’lﬂ"’s"ﬁay gun to
the substrate. gpaiatdamns of av0| d| ng at rmspherl c poI | ution, considerable
I nterest has devel oped in recent years in 20 coati ng conpositions- which

enpl oy waBer as the diludin the fnowmdbasegeat/ciervesat syahemsy i such

ot hovever  HRAAE BEUHRE hd Pl hia Phe I BERRRE. R4 dds 1%
satisfactoril Y ogaliie BRIt -Horie - tEds regiiremeftd AR 3 Ml Chdds

system One of the factors tending to inhibit the successful achievenent of

such an obj ect Peen Jethdy the ise)idf i 2n| agddtiver §ﬁ§ﬁhé-er@rf domaxsiing a
sel ective | oss gf q..l.cllfé Q%‘# %@aﬁ?goﬁ'e O?bﬁgﬁ ?\év (;Erafl

bet ween spray gun an excep neans o ery expenS|Ve
regul ati do of the amm-.rﬂveﬁwhibh yhag pihedominantlgabedéh umed ﬂs)\us[el:u- now

found that a sg e aa%te%raytew‘"‘ﬁfégﬁa"éé‘f’ The Erans{eiBa between the
relatively low viscosity, which the basecoat composition
is required to have at the spray gun, and this gel-like
character. is assisted by arranging that the liquid diluent
15 of the composition contains volatile components which are
preferentially 1ost by evaporation during the passage from
the spray gun to the substrate.
For reasons of avoiding atmospheric pollution,
considerable interest has developed in recent years in .-
20 coating compositions which employ water as the diluent -
rather than organic solvents. A number of such compositions
has been proposed for use in the automobile industry. It
has not, however, hitherto been possible to employ water-
borne compositions satisfactorily as the basecoat compon-~
25 ent of a basecoat/clearcoat system. One of the factors
tending to inhibit the successful achievement of sﬁch an
-objective is the extrems_difficulty of arranging for
controlled selective loss of diluent from the basecoat .
composition by evaporation between spray gun and substrate;
30 except by means of very.expensive'regulation of the ambient
humidity in the spray area. We have, howsver.-now*found '
that a satisfactory water-borne basecoat composition'can



-3- be based upon an aqueous di spersion.of a crosslinked pol ynmer ricrogel.
Thus according to the present invention there is provided a process for the
uction of a multi-layer 5 prot ective and/ or decorative coating upon
ubstrate surface, which conprises the steps of:- (1) applying to the
surface a basecoat conposition conprising (a) flln}forn1ng mat eri al - (b) a
volatile liquid nmediumfor the said material and (c) pignent 10 S
“particles dispersed in the said liqyid medium (2) formng a polymner fl|ﬂ?3ﬁ
upon the surface fromthe conposifign_applled in step-(1): (3) applying

to theydas85€dt uponmand a@iﬁﬁb%ﬂs?éﬁﬂionpérfe@ dr¥ i nleddPOsi tion
conprising (d) a film 15 orm-ng polyner. and (e) a volatile
canwGQOlYﬂﬁdeﬁsroﬂﬁé-sald polyner and (4) = formng a second pol yner

fil the b f " 3
Char e ori soq | o TRAR adddfBIAPRE nE PRRBERITAUNI Gl  yiter (3
_conposigi pnoaiaeﬂr avpd-od:dss afah sme spnoduntaoraq:ﬂewmummyér

ossl i nked po crgparticles which have a diranmeter in the range 0.0l .
1o BROFenELvh Bndfoll diadstative CarBing. UBOn ALAURASHACS: o Ciabl e

t ovar dsypEess, f WRIeH @du@}’iééé‘ chéPgeapenozawi ng a DSEUdOW astic 25 or .
t hi xotropic character.. ACcording.to the present i nventi®n there is al so

provi dél) a banp&wangc@np@bq|snr§ﬂ¢eablh383:oa$eqqmgda;Qaness herelnabove _
() "% vorcPRPRERLbE’ dACHR It Aend b o Braa G RS S B0
particles dlEﬂQﬁsadmeumemotﬁéqshﬂd/macenal ‘and (f&?)dlpli’@ment
10 particles dispersed in the said liquid medium;
(2) - forming a ‘polymer £ilm upon the surface from the
' composition applied in step o) '
(3)  applying to'ths'basecoat"filﬁ_so'oﬁtainsd a trans-
- parent tqpcoat'composition'compfising (d) a £ilm-
15 forming polymer and (e) a volatile carrier liquid
- for’ the - said’ polymer, ‘and’
'(4§."Tforming a second polymer £film upon the basecoat film
from the composition applied in_stsp (3),
characterised in thst'the constituents (a) and (b) of the
20 basecoat oomposition are provided by a_dispérSion'in an
aqueous medium of crosslinked polymer microparticles which
have a diameter in the range 0.0l to 10 microns, are |
insolubie in the said aqueous medium and are stable towards
gross-flocculaﬁion, the dispersion having a pseudoplastic
25 or thixotropic character. ' o
'According:to-theipresent invention there is also
provided a basecoat composition suitable for use in the
process hereinabove defined, the composition comprising:
(A)° .a film-forming material, | |
| 30 - (B) - a volatile liquid medium for the said material, and
()  pigment particles dispersed in the said liquid

medlum:



pseudopl astic or thixotropic dispersion jn an aqueous nedi um of pgyfer

: qicroparticLes whi ch have a didnmeter .in the range 0.01 to 10 m crionsy are
insoluble 5 in the said aqueous nedium and are stable towards gross
fl.occul ati on, the dispersion having been produced by the steps of (i)
polynerisati.on in an aqueous nediumin the gresence of a stabiliser of a
first mxture of nononers selected so as to give rise to ﬁg;ticles of

crosslinked 10charackarised; in thaty khe sanakituente heanddi(Bh ane in
the presence o zgpg ' r9sski AR 3 : pxiure.af .
mononers sel ec%’e soégas(it’% giééb{rlﬁgglta%égcﬁg?-'cﬁls%ﬁﬁggp‘g}%?g\%ﬁ?‘crJf“l s
capabl e of for dm@aguemisrmediuinl ofs pol ey \wiidraopamti¢les)whibhehaoet als
formation of t sai.d salt rivative in,the presence of the sane ous -
medi um The crgﬁﬁnﬁﬁ&ﬁ %‘BI %Errﬂf’gﬁoﬁahli &%g%ﬂfw%ﬁ@EEngF#%ﬁ&s
types of §ol ymin thélsdbdtaguesusi Hedittd dnd drd staBD@SEowasakhgrassy! ic
. addition 20 ol ymers, derived fromone or nore al kyl esters of acrylic
aci d or net hacfliaaswaationpt thaafippesgdanhaying hern produncsdchy fhe

unsat urated mo . it G s ryli ters.fackud
met hyl et hacr)% a es:S °e€ hﬁﬁ maag hgﬁ%‘é? gfi:%{no% %t%%‘%%@‘?éatrg,éabg@yﬂ' %rrgﬁ?-
25 acryl at epreigaticecof| at stabillisexciof al firvwk Inicttyrécsf| moablexise.
Sui t abl € ot her, copal yperi sabl e nmononers i ncl ude vipél acetate, vinyl

propi onate, acPRISIHETT IR0 A FANGLYRI TS bR P 5 of _ECsRiipkrdier
I's requited topAvmidSS- (ii) polymerisation in the same medium and in

the presence of the said crosslinked particles of a

4. characterised in that the constituents (A) and (B) are provideilby a

second mixture of monomers selected so as to give rise
to a non-crosslinked polymer which is capable of forming
a water-soluble salt derivative and (iii) subsequent

15 formation of the said salt derivative in the presence of
the saxze aqueous medium. . B

The crosslinked polymer microparticles may be

composed of various types of polymer. Of particular
'interest for this purpose are the gprylic gddition AT

20 polymers, derived from one or more alkyl esters of
acrylic acid or methacrylic acid, optionally together
with other ethylenically unsaturated monomers. Suitable
acrylic or methacrylic esters include methyl methacrylate,
ethyl_methacrylate. propyl methacrylate, butyl meth- .

2s acrylate, ethyl acrylate, butyl acrylate and 2-ethylhexyl
acrylate. = Suitable other, cqpolymerisable monomers
include vinyl acetate, vinyl propionate, acrylonitrile,

styrene and
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| i hked, there may be incl uded in the nononers from which the polyner is

derir ed a m.nor proportion of a nononer which is polyfunctional. with
re@; to 't he pol ymeris- 5 ation reaction, e.g. ethylene glycol

di crylate, allyl nethacrylate or divinyl benzene; alternatively there
may~de i ncluded in those nmonomers minor proportions of two other nononers
carrying pairs of chem cat %r‘bups whi ch can be caused to react with one - -
anot her either 10 during or after the polynerisation reaction, such as ‘sw .
epoxy and carboxyl (as for exanple, in-glycidyl nethacryl ate and ’
nethaeiuylctoaudhg.asmnﬁe(hhenpblmmbnxys nequinedc;anhﬁeomubswdroxyI The

chem cal corrp05|t|on an degr ee Cl OSS- | i nki of _t.h
ni cr obdRked) ctheFe iR 33@(}@)94 é]pehggngm? Fgé%"{}ﬂt%br transition

tenp 3 %6 1R8O WS %@ﬂﬁ@%{ FHiKSr pf‘oﬁBi:EH'.oﬁaSQ hhﬁdﬂoﬁaaoartlcl es will

be ru nature; alternatively, 1t 'y be such that the Tg is above
.roomwnﬁq:hribupelytﬂmchmnai seith (cespectctosthe poliymenis-hard and

| ' f t the pol
o Ak oRcFeadhibat foide P and SEESST almhBRReE A L e which i s
Stab'f i?!l’aﬁdihﬂ&?ﬁa@eowlﬂéiﬁyméﬁiehé-tal&é!na%:.%@ltye tHemdii ch, even

at 25 l ow solidS contents, the. dispersion contains fewif_ any
mul t |mrbecﬁ.ac3,9§adgdme¢hqsﬁ snmemetmmwepeppoymrwd@ﬁ he possibility

con; <ore “BkneE behelierk Yt G £ b20SERATERY, Secipd' 910 PP L%0o,
ati onyhiGR! chfi be TAuged ite yeaut &vj)ﬂhabﬁdndnbhheﬁal‘dﬂ&:eﬂ es of a barrier

of chains of a different polyner which are sol yated by_the aqueous medi um
1of t Kduxrdngoor: asker tl'@ polymerisation reaction, such as epoxy

and carboxyl (as for example, in glycidyl methacrylate
and methacrylic acid), anhydride and hydroxyl or iso-
cyanate and hydroxyl.

' The chemical composition and degree of cross-
i5 linking of the microparticle polymer ma.y be such that it

has. a Tqg. a(gl;a,ss?r=ubher transition: temperature) below room

‘temperature, in which case the.micropartioles will be
rubbery in nature:_alte:natively,-it'may be such that the
Tg is above room temperature, that is to say the particles
20  will be hard and glassy. o |

' _ As already sPeoified;'iﬁ-iS'necessary'that the
poiymer microparticle§ be dispersed in the basecoat
composition in a state which is stable towards gross
flocculation, that is to say, a state in which, even at
25 low solids contents, the dispersion contains few if any
multi-particle aggregates; this does not, however,
preclude the possibility of a slight degree of particle
flocculation espeeially at higher solids contents. This
state may be achieved, for example, by steric stabilis-
30 ation, that is to say by the proéision around the partic-
les of a barrier of chains of a different polymer which
are sol#ated'by the aqueous medium of the composition



and hence exi st i'n a chai n- ext ended configuration. In this context, the
term”solvated" inplies that the polymer chains in question, if they wer . .
i pdependent ol ecul es, woul d ,be ‘actual.ly soluble in the said aqueous '
medi um -~ 5 however, because the chaigis. are i.n fact attached to the -

m croparticles at one or nore points along their length, the steric barrier:
remai ns permanently attached to the mcroparticl es. Polyner m croparticles

whieh are sterica st abi |l i.sed,in _thi ¢ Rroduced by
a 10 process %# gﬁ?r??&ﬁ &PyﬁeFﬁ%%ﬂJ%#gghéél ékf 3€toﬁb gﬂ9rs in
the aqueous nedihis ¢Snt8fktpr eheneeral "a;cmverﬂea'stﬂipiiécrtha’betnéabbuymeﬁ:

I s anphipathic.in nature, that is tq sg&ilt contains in the nol ecule two
essenti al polynﬁh?bnéoﬁﬁoﬁEﬁP§ on . d s QﬁJWSQQE%ﬂQQP%#¢%%t mghecyies,

component i s a ool 3{.’5‘915 CQétfla‘i’i?CQﬁa%b&%]‘iﬁ%é)yséﬂ? £auedus HEH%H?‘- and

t he ot her conponent is a po I'n I'S not medi um
and in cpr&equ&memhobecatsel Tthieocadae.rxmlanermnfzcxpaattathedmbnchher e

by definition ingoluble in_the aqueous medi um Suit abl 20
ol yebr | it | on THCEBeEt1a1eS Bt PR dn BaRR BSIACL A Lone, Ehass LeBethn
No. 7940088 (”QﬁhﬁubtefﬂédbﬂﬁrﬁQElb@ﬁ@ﬂﬂs'ﬂérﬁﬂﬁgkgﬁ'/ﬁttgéﬁe&qtsotﬁe

medi um in which the polynerization is carried out consists of water adm xed
with a volatlIemncgapartcoleeLvénﬂymahemmcnnparﬁiblesaghachmare sbendgcally
nost__or_al | woul d

bl e of dissol f
gﬁggt aﬁt |Oal I IyS;SOE%I}Ing'} gnl%ag af"&Xema'Vhé"?é’ b eé'\éﬁ'%g’? r%?é‘éc?ﬂebi’ a
addi ti onalg r eqUubr SEE8S ébaaisbéra(ibhn%l%eﬁ%&&.&?r@ﬂctﬁd applopriate

tenperature whi'ch is at |east 10 C higher than the gl ass 3o transition
t enper at ure of moropergnibn whecAdueous msdmnmmxin ipresence @fnder that

oo LT ), LT SRR 80 e TR ol EF St BERRLATSH Bacure,
that is to say it contains in the molecule two essential
polymeric components of differing characteristics : one

15 component is a polymer chain which is solvated by the
aqueous medium, and the other component is a polymer chain
which is not solvated by that medium and in consequence
anchors itself to the polymer microparticles which-are ty
definztzon insoluble in the agueous medium. Suztable dls-

20 persion polymerisation processes are descrzbed in our
British Patent Application No. 7940088 (now published as
Application No. 2039497 A). The aqueous medium in which
the polymerisation is carried out consists of water =
admixed with a volatile organic co-solvent, the mixture

25 ‘as a whole being capable of dissolving the'monomers.'ﬁj'
most or all of which would be substantially insoluble
in water alone. These procedures involve the additional
requirement that the polymerisation be conducted at a
temperature which is at least 10°C higher than the glass

30 transition temperature of the polymer which is to be
formed, and in such a ‘manner that at no time is there
present a separate ﬁsnomer'phase.-The amphipathic steric

stabiliser may be added to the polymerisation mixture as



.7 a pre-formed substance, or it may be forned in situ during the
polynerlzatlon froma polymer which is soluble in the aqueous nediumand is
a ‘to copolyrmerise with, or, t hrough hydrogen apstraction, to under go

gl ing by, 5 sone of the nononer being pol ynerized. The sterically
stabilized mcroparticle di gpersions which are obtained by these procedures
are very suitable for the fornmulation of basecoat conpositions to be used-
in accordance with the present invention, since it is possible to renove %uf
the 10 organi ¢ co-sol vent from.them fistillation;wthout inpairing
t he ﬁaﬁi??ﬁ?‘%dtﬁﬁbﬁéﬂsﬁe%&%wg % 14 whi ch t he

~cont 'd?&‘w%ro__ ‘p&opme §5.§a%9.b?i ¥rm \@tﬁl@f.@ﬂf&hvfsysolhbl@ sper si on of

pol yme particles nmay be obtained by the aqueous enul sion
pol yniar -the ajquecus nedinppand iis @hh(ﬁﬂ;r@m?méﬁec‘dﬁht-he stability

et A5 UA, ho bgeh abuRrakARe P G0 Gr BRARE bl oS ©f
$ur f admdt oA NEN 8" mdAomerabeding wﬂyﬁ&ﬁseml THhe| stenh.tar&ﬂ-ys ati on

|n|t|ator Such polynerisation processes-are extensively described in the

| i t ersttabilised ugqrnpa:néc@s snioRRWhichs 2Ry oBEaRed by a process
of n ueous éﬁ?h | db
trangﬁéagb h%9?§§§F?e%g %%3%%€2tﬁédggﬁﬁﬁgﬁblcgpprgggdurg

s de&trwﬂcbatoubmﬁasutabnsatwtbez\pmeaamoaccbrdaaasmnh (now publ i shed

as Application No. 2006229 A)., It invo]ves in t step forging a
stenthﬁlsr%ﬁﬁﬁtlF§8§nﬁﬁ959r§¥ﬂFQM}t ?rP%Pﬂghi E@o nﬁ?&h#??ﬁ a polyner

e L
dlsmﬂﬁpaﬁﬁinghthelstability of the disperse phase, yielding a
' product in which the continuous phase consists solely of

water. : _ o _
| Alternatively. the dispersion of polymer microf
15 particles may be obtained by the aqueous emulsion polymer-
isation of the appropriate monomers._in which case the
'stability towards flocculation is conferred by the _
presence on the particles of electrically charged species
derived from a water-soluble. ionised surfactant and/or
20 a_water-soluble,'ionisable polymerisation,initiator. Such
polymerisation processes are extensively_described in
the literature. _ _ _

. Yet again. the polymer microparticles may be

made by a process of non-aqueous dispersion polymeris-
25 ation of monomers, followed by transfer of the resulting
polymer to the aqueous medium._Such a procedure is
described in our British Patent Application No. 42457/77.
(now published as Application No. 2006229 A). It involves
inafirst step forming a sterically stabilised disperSion
30 in a non-aqueous liquid of. a polymer which is insoluble
both in the non-aqueous liquid and in water, sing any
of the procedures which are well kncwn in the art for
'making such dispersions° then in a



%
second step polymerising’in the dispersion thus obtained, in the presengg
of a steric stabiliser, one or nore nononers which can give rise to a ‘@
sacond pol yner which is inherently- soluble in the desired aqueous nedlun1at
an 5 - ‘appropriate pH and finally tgansferring the resulting conposi te
pol ymer mcroparticles fromthe noﬁ3§%UEous medi um to the aqueous nedi um,
The“foregoing di scussion has centred on the case where the crosslinked

po m croparticles are 10 conposed of an addition polynmer, this
bei ng the nost 8erond stem )ﬂs’d-meqics:,ngarlnothehéz.spersmbnpuhp:ssobﬂau.ned,

bl e, howev r e n1cro | es, al ternatively to be conposed of a
Egﬁzensation po?bn&#g P%g [é%i&%?e?tikﬁ SPeH fPBﬁ]&rpEFFﬁydrlc
al cohol and a prbpomées wh&&ﬂb@&ﬂ Igﬁiwlriisébltéa@Qeeehah}ééﬂ.yﬁei“ '3]1
i ncl ude ethylenepglycol propyl ene glycol, butylene glyco hexy ene

gl ycol , neopent ¥ ssily godubliecin jihe desiredtagueaysgmeddm at an

hyl ol h
bent ar yi b1t o?“ﬁﬁ&’“gé%%g%’?aer&{%ﬁﬁm HigRRLe. G IREMVERNANI
ol i gomers of stgcmpesite pbﬂyhs&|@ﬁhioﬁiﬁﬁié&i&ﬂﬁfbﬁhﬂhesﬁbﬁ-B&uHEﬂéﬁ”t0

Chem cal Conpan nder the_designation RJ, 100), the condensation products
of trinethyl ol pREPLNB &P tEhSt i*ﬂ%hﬂﬁopropylene oxi de (such as the

25 products known co ) i stered
Trade Mark). Suitable po ycar box?l I C ac smlignécf&geh%ﬂyégﬁtﬁéécsﬁ % i.ts
anhydri de), ad|oaseawhdrearheacrossninkadxpolymarcm;@mbpaﬁtﬁdlds(arelts

anhydrid fumaric aC|d nmuconi_ aQ|d i taconic acjd,. -phthalic acid, 30
(or its ydr | SFPesed REnan; a on RALLYNGFA "cl"h%lléle’-’@?l toel mEBE aci d

g or L; s Sggh%/g r Ieeieaveﬁﬂeﬁw eoBl! bl §o€1%:( For Eh @ EVEEEAE) purHElelOEr S

is possible, however, for the m;croparticles alternat;vely
to be composed of a condensatlon polymer, for example a
polyester prepared from 2 polyhydric-alcohol and a poly—

15 carhoxylzc ac1d Suztable polyhydrlc alcohols xnclude
ethylene glycol, propylene glycol, butylene glycol |
1l: 6-hexylene glycol. neopentyl glycol, dlethylene glycol,
trlethylene glycol, tetraethylene glycol, glycerol. trl-
methylolpropane, trimethylolethane, pentaerythrltol, "y

29 dipentaerythritol, trzpentaerythrztol, hexanetrlol, o
oligomers of styrene and ailyl alcohol (for example that
sold by Monsanto Chemacal Company under the des;gnat;on
RJ lOO), the condensatxon products of trzmethylolpropane
with ethylene oxide or prqpylene oxzde (such as the

25 products known commerczally as "Nlax" triols : “N;ax? is

| a Reglstered Trade Mark). Suitable polycarboxylic acids
lnclude succinic acid (or 'its anhydride), adipic acid,'
azelaic acid, sebacic acid maleic acld (or its anhydrlde),
'fnmaric acid, muconzc acid, Ltaconic acid, phthalzc acld,

30 (or its anhydride), zsophthallc acid, terephthallc acld
trlmellltlc acid (or its anhydrzde) and pyromellltlc
'aczd (or its anhydride). Such polymers are caused to be

crosslinked by the incorporation of materials of function-



crosslinked by the incorporation of materials of function- ality great
t han 0 in the starting conposition, although in this case, because of t
' charrl stically broad distribution of .nol ecul ar, species formed in a -5

~cong ation polynerisation as conpared with that of an 5 addi tion
- polymerisation, it may be diffgigult to ensure that all these species are in
fact cross linked. It wll be appreciated that the nethods whi ch have been.,..

referred to above for neking polyner mcro- particles by pol ymeri zati on OF Srugs”

addi tign-type nononers-in_10 S nedlunlare in general,

appllé%QQQ/ ?ﬂﬁﬁﬁﬁﬁk&Foﬁw?be gﬁﬁ %& %Bﬁﬁb ?hhlbltlng ef f ect

of wa%arqug QﬂFQQSéésan Béé&hsﬁnofatﬂgﬂﬁhﬂra&téﬁisﬂféaﬂl9rOpartlC|eS
weve read

may, be nmade by di spersion polynerisation in non-aqueous
nedlahmoadwﬂﬂqyzﬁbutlon oficmplecudarc spesiag med ol B/ritish Patent

obt a1 FPRJSHAom AL Rar bpAFLPm 38 SrBbte R, af eHiE B8 Gall, (0l one.

§uch e i Ip‘d sahsenbeleubachAmwmrmoensm:éhe non- agueous
medium to e second -pol yreri sati on step. of the procedure of British

Patenthaupﬁl%n#hﬁﬁekﬁpqexss/e#e(sabﬁﬁ§We$EQﬁﬁ$¥nh¢%m No. 2006229A)
r ef erred to abo Jﬂiogxgd Bﬁré@%& ;1; o 'gsﬂ{é) &gﬁ&ggs,gﬁlgﬂueous medi um

By "aqueous. I’T'Ed 1S nmean erern el er alone or water in

adni xhakve Wedh a.-sﬁﬂrem 8oi abover gor makimg polymersmietbanol ; the
aqueous nedi.um-nmay al so contain water-sol,ubl e subst ances |ntroduced for the

purpogénﬁiQ%ﬂﬁkHXrEP%YE@ﬁ%PEFlPHe°§a IQRﬂﬁXEﬁ tPIRCMEE S J+Bcussed i n
tal ich, as alread
ef ng gb’ |spersea in thgogdueoug%nﬂglu (3ﬁ§¥§é§é£%cg§t conp- a

condensat;on—type monomers because of the inhibiting
effect of water on the condensatlon reaction. Condensation
polymer mlcropartzcles may, however, readily be made by
dzsperslon polymerlsation in non-aqueous media accordlng
15 to the procedures descrlbed in our British Patent Specif-
_1catlonsubs._l 373, 531. 1, 403 794 and 1, 419, 199 and
'methodséof ohtainlng crosslznked mzcroparticles are
included in these descr;ptlons. Such mlcropartlcles may
then be subjected, 1n dispersion in the non-aqueous
20 medrum, to the second polymerlsatzon step of the procedure
of Br:.t:l.sh Patent Appl:l.cation No. 42457/77 (publ:.shed "
Applzcation No. 2006229A) referred to above. followed by
their transfer to the chosen aqueous medium.
.. By "aqueous medium" is meant herein ezther
25 '_water alone or water in admlxture w1th a water-mlsclble
| organic 11qu1d such as methanol; the aqueous medlum may
~also contazn water-soluble substances introduced for the
'purpose of adgust;ng the pH of the basecoat composltlon.
as dzscussed 1n more detall below.
30 ' - The plgment partlcles which, as already defined,
- are dlspersed in the aqueous medlum of the basecoat comp-



10 - osition may range i'n size from1l to 50 mcrons and may be of any of
the pigments conventionally used in ‘surface coating conpositions, incl
i norgani ¢ pignments such as ti‘tani um dioxi de, iron oxide, chromium oxidé
lead 5. chromate and carbon bl ack,,and organi c pignments such as

pht haf ocyani ne bl ue and phthalocyahﬂﬂe green, carbazole violet,

ant hr apyri m di ne yell ow, fltavanthrone yellow, isoindoline yellow,

i MeAnt hr one bl ue, qui nacridone viol et and peryl ene reds. For the present
pur poses, the 0eitionemay’ piapgetin isizerfromakt too5Onisreons and may

Fhe. nvent;on b8 BE AR ok I HRmaER dintRneidhatly haeal I WaYE O

conposi tions ceah%wgn&owas;ﬁfo&é 2Endl QARG 2L heRg %h&hpibﬁeﬁse@mfor

the 15 production~of "gl anour metal lic" finishes chief upon-t he
surfaces of aéﬁoﬁ&ﬁl@%(ﬁmi&iﬁrprmmmyder sehsgaaumsomds.e leadal | ic

Towever . Bne | Aenmess Sk balind iRk, 44 bRORREE, piRRREs, R4 ad "

colour” 20 phﬁhab.e&yaaﬂ.rﬂ! W%@%Malb@yﬂﬁﬂﬁéagreﬁhg NMeRirbado 1Y
ki nd may be |ncorgorated Ln the basecoat conpositions in an anmount of from

2% to 100% of VhelesyaRnkbrgmyrdmidine Weblev: ofilaveanthrone: yellow,
t at 5% to 30%
Dy Svernt of bEsBTaR e Wiiady’, MEA bl dod e Raa BUERRE Lm0 1 ©

netal lic or oti#toleteandapery e yuist Eor nthet presentcparpoedaqsitheons

with the _aid of kno p| t di gpersants sujtable for ein eous ;
systens.1@p term \{yn il i\sﬁﬁ% npantct Qr%‘&FPﬁﬁeﬁiﬁel ?Ré‘g'elﬁt&%lal

particles in tfflﬁ!@ﬁ‘icﬁ?ﬁi %9&98?:%&:‘:9” 60 48 LRPE bPCkaolin.

The process of the invention is of particular

relevance to the case of basecoat composztions containing
metallic flake pignentation which are intended for the
15 production of “glamour metallic” finishes chiefly upon the
surfaces of automohilexhodies as prev10usly discussed,
suitable metallic pigments including in particular alumin-
ium flake and copper bronze flake. However, the invention
offers advantages also in the productzon of “solid colour"
20 finishes, as discussed below. In general. pigments of
any kind may be incorporated in the basecoat compOSLtions
in an amount of from 2% to 100% of the total weight of the
composition. Where metallic pigmentation is employed, this
is preferably in an ‘amount of from 5% to 30% by weight of
25 the aforesaid total weight. '

' Such pigments, whether metallic or otherwxse.
may be incorporated into the basecoat composztions Wlth
the aid of known pigment dispersants suitable for use in |
aqueous systems. ' ' '

30 ' The presence of the crosslinked polymer micro- .
particles in the basecoat composition confers upon the
£ilm derived from the latter the desired ability to with-

stand subsequent application of the topcoat composition



filmderived fromthe latter the desired ability to with-

{.cation of the topcoat conposition - -1 - wthout disturbance of the
f or of the pignentation, in particular netalli.c pignmentation, which it
o a

i ns and w t hout which, therefore, a successful basecoat/clear- coat
systentcannot be achi eved. 1n addition to this essenti al

f eat ure,

it is also reqd ﬂéd as stated above, that the dispersion of

~insoluble mcroparticles shoul d possess a -pseudopl astic or thixotropic

-char act er ..

wil | wlitheutadietdrbgni:@ of tthe Hiilegorcolf theepn.gmenmw.lon,he di spersion

By.this is meant that the apparent.viscosity of the dispersion

stand subsequent

4":',

IS sub ect ed, an tlcularl at t parent vi scosity under |ow
shear?® spﬁFEéFEiaF ## ﬁf Wie, ¥ 1$ﬁ lghﬁﬁ 34R%i scosi ty
Conswrwxeﬁeatawahenge tue:téswéteaé SRPE SIEARY bAGekBALYI@MALS Or it
may require a finite 15 - tine interval which.is neverthel ess-within the

ti ne coat esystemccannotsbey ankiaredent. The reason for. reqw ring this

%ar act er
st apparent

o el WO 00 Y e dLCabERECSRRCRAION ] 12, Proe,

etallic fl ake

pi gmeiiso | Feqtiized, alhetated radve ) Nehat hehéoaahpeeee.em roct i on of

non-vol atil e 'solids present should be reldtively low, in_order to achieve

substinselrblarnirrgpasticies, shawid E‘P#ﬂ?&?tér BESRASRIARELSD t he

o erfil PR R0 chis aerd Py €' A0 Tmn 2R, EARES RS0, PPELTE, POLT .ec_t

is, happarent neiseosity Wicithd bidpersion wilRodiffer asdordimepplied
a substrate by spraying, that the cqonpqgsit-, ion shoul d have a Iow1enough

10/j sc a9 t$he cdegreec PEnchaasmtq which %ttet%seeratogu&s swpipatednce |t
has réﬁﬁh%ﬂorg particularly, that the apparent viscosity under

low shear 1s greater than it is under h;gh shear. The

change in viscoszty consequent upon a change in the shear

appl;ed may be 1nstantaneous or it may require a frnlte

15 time interval wh;ch 18 nevertheless withxn the time scale

of the viscosrty measurement. The reason for. requrring

thls character 1n the disperslon on whlch the basecoat

composltlon is based is most apparent in the case where

that compos;tzon contains a metallic flake ngment. It is

20 then desrrable that the total concentratlon of non-volat1le

sollds present should be relatlvely low, in order to

achieve a’ substant;al shrznkage of the basecoat film after

applzcation to the substrate and durzng the drying oper-

atxon, and thereby to ensure correct orientatlon of the

25 metalllc flake and hence optzmum “flrp“ effect. It is,

however, necessary, where the basecoat composltzon is to

be applzed to. a substrate by spraying, that the composzt-

ion should have a low enough viscosity for effrcient atom—

isation at the spray gun, and yet, once 1t has reached the

30 substrate, that zts vzscoslty should be hrgh enough to.

prevent "sagglng" or “runnzng" of the fllm, or the develop-

ment of “shearzness“ (uneven drstrlbutlon and orlentatlon)

of the metallrc flake, even if the loss of water and other

a

It



30 substrate,- that its viscosity should be high enough to prevent (E%ED .
"saggi ng" or "running" of the film or the devel op- nent of "sheariness" o
(uneven distribution and.orientation).of the netallic flake, even if the

| oss of water and ot her -12 - solvents by evaporation between the spray
gun ahd the substrate is only sllghi (6Wing to a-high anbient humdity).
The possession of such pseudoplastic properties 5 Is often expressed by

qdefing values of [err] (apparent Viscosity in poise) at selected val ues
of D (shearrwﬁqiventeabyeevaporathontbebmuan(ﬂhennpﬁaycgmngmnﬂtéue

basecoat conposi,tions to, be used _acc Lo the | 0 t he val ue of
[err] at a solTiRSELAERAis PR ¥s§ii'-ﬁ§ 5’& 37@&311 a%PR’BI atil es,
shoul d pref er ajinidpeypss than 0. 5 poi se at a shear rate D of 10,000 sec

[err] , and nore than 283£0|se at a value of D of 1.0 sac [err] =~ Even nore
prefer- ably, the basecoBiecpagsession ofoFushhpseudaplastis ?E¢P$rbiesess

o oeat 3,P 0 Yot e 8980 by TpBULnR Ve, 0T (ABBERSHET 20
conposi tions ummey i pogseht atosedected valivdd iof fh aksheat tate

preferred that [err],-pgain at_solids caontents belom13096 shoul d be | ess
than 1 poi se 2 (38€ 10, boolBethe gape gfdmetadLis pidmepted jersecaptp -

1.0 sec [errl, QrE%ﬁgﬁbkéeheﬁEEog?ﬁéﬁﬁiérEHE éﬁ% ShatFEE;

10, 000 sec [err nDre 1.0 sec err 1
however, in thalhsd Lus:E pa'eudoabaiascconttdmb(@iﬂ dmss ey i 30% bpat it

cannot he fully and acctir at efined by a fem/select d 25
Vi Scosi she %tn%%tﬁ°§§€§£ f¢. 8BR ﬁﬁﬂgh? 8§ har Py
measur ement egsg;fy Ehe 4 %ﬁeafhfaea%eofnab woermd Thata & mdpé UgRafuot ed

above shoul d consi der -1
20 poise at a value of D of 1.0 sec . Even more prefer-
- ably, the basecoat composition should have a value of N,
of less than 0.25 poise at a value of D of 10,000 sec -1
15  and of more than'4o poise at a value of D of 1.0 eec -lt:
In the case of "solid colour“ basecoat ccmpos;tzons |
incorporating pigments other than metallic flake, it Ls
preferred that 7., again aa solids contents beiiw 30%.,.
should be less than 1 poise at D = 10,000 sec and more
20 than 5 poise at D = 1.0 sec -%:_even mote p:eferably.qa__
is less than 0.7 poise at D = 10,000 sec -1 and more than
10 poise at D = 1.0 sec -1. 'it_is. however, in Ehe_l_ .
nature of pseudoplastic or thixotropic behaviour that iﬁ
cannot be fully and accurately defined by a few selecgedii
25 viscosity/shear data; much depends upon thehactual.method _
| of viscosity measurement emplbyed.'It is;'therefo:e,"nqﬁ
intended that the values gquoted above should be considered'
~as .rigid limits which must be adhered to in order to __-
achieve the benefits of the znventlon, they are,. rather,
30 given as an approximate guide only and the skilled person
can readily determine, by simple practical tests._wheéher
a particular dispersion, or the basecoat composztlon

derived from it, possesses the necessary degree of pseudo-

<L
[



as.rLgid limts which nust be adhered to in order to achieve the benefits

e invention; they are, rather, 30 - given as an approxi mate guide
o) and the skilled person can readily determ ne, by sinple practical
tests, whether a particular dispersion, or the basecoat conposition derived
fromit, possesses the neceskdry degree of pseudo- -13 - plasticity or

thlxotropy Thére are-various ways in which a pseudoplastic or thixotropic .
character -can-be conferred upon the base- coat dispersion In certain caseSﬁ“{

no sp equired. Thi's .may be so, for exanple, where
n§§aa iG82YURS thixot¥ Spy
' croparticles have been prepared b¥ the above-nentioned procedure

descrl bed in Br theme memammsmygn rowhighsa PEeUsdapRiastic Appl i cation |

No. 2006 I tlon of the
00 “SRoFpTebr bl B, QU 8 cRhEREr s Aol WU 00 0L (o
pol yn@éa’éaaﬁ.ﬁﬁe&fsﬂdiﬁ AP SR tRLR SBSESTT Ao splelcdad niéasiﬁ*é@f‘“ sation of

further nononers in order to produce_a second_pol yner which is essentlally

Son- aresseANizedanFhis Mmawy B sephfer cerpmPiereWhara thmt it 15 i's

i opeFLFERPRIRTTIRS mets Yhdh iropated By AW SERN Herk el (10 | "
f?%???.ed&rdﬁmw imcsrﬁtisshl Patéentt Rppddeadiomib.um on the

to it of th t_of these t | 20
| ond368peT7 Avaidianed APEbication Hose2bRe2eaN) re ARl s assoc at ed
with #,I se wgeﬁd@ﬂﬂ?ffiﬂﬁsaf aﬂﬁltﬁﬁeﬁgfbaﬂ%ﬂ&i ese s t her eby

st abi I'n _dispersion Ln the agqueous nedium at the sane tine, however,
1o0his pslymeztmiqmdgant:aﬁesrpsnﬁerlhytaepaqaesusc@sqnnesqnedus

exni by LB RS B P et s e ddh *SE " ERE CaBReBELaES moHidui's,
followed"by'polymerlsation of further monomers . in order
to produce a second polymer which is essentlally non-
crosslinked and is of a hydrophzlic character such that lt
15 is inherently capable of dissolving in the aqueous medium
in whzch the final ‘dispersion is to be formed, at an
appropriate pH. 'Not all this second’ polymer does, however,
in fact dissolve in the aqueous medium on the transfsrrzng
to it of the product of these two non-aqueous polymerzs-
20 atzon steps. A substantial part of the second- polymer
remains'associated'with'the polymer microparticles, and
the microparticles are thereby stabilised in dispersion
in the aguecus medium; at the same time, however, this
asébciaﬁed'pdlymef”may:result in the aqueous dispersion
25 exhibiting pseudoplastic or thixotro§i¢~properties. Further
monomers which'srejsuitable7fbr use in the second pclymer-_
isation step a#e}"for”eksmple; a hydroxyalkyl ester of
acrylis:acid'or methacrylic acid, a monoacrylic or mono-
. methacrylzc ester of a polyglycol such as polyethylene
30 ‘glycol, a monovinyl ether of such a polyglycol, or vinyl
pyrrolidone, optionally in admlxture ‘with smaller proport-
ions of nonéhydrophilic monamers such as ‘methyl methacryl-
ate, butyl acrylate, vznyl acetate or styrene.



nononers which are suitable for use in the second polynmer- isation step
are, for exanple, a hydroxyal kyl ester of acrylic acid or nethacrylic a#i
a.nmonoacrylic or nmono- nethacrylic ester of a polyglycol such as

pol yet hyl ene 30 gl ycol, a nonovinyl ether of such a polyglycol, or
pyrrolidone, optionally in adm xtur< l#t$f snmaller proport- ions of
non-hydrophilic nononers such as nethyl nethacryl- ate, butyl acrylate,
vinyl acetate or styrene.  Alternatively, or additionally, the required
solubi 11ty 1 n hBeefieaveIRRdioiMail O Py Cehl réhiited o1 Wity
nmonomer constituent an acrylic ester contal ning basic groups, for example
di met hyl anmi noeihy Eheeaguecusamediung can dbetaghievedcbyyusinghas @ a@acjor

th bei b- tl ' ted, t | t ' o] t,i ith
a sui tabl o aci BORPRRToconstituent an acrviic esben FRnERintig.538imdi um
Yet again, thegpeepay Eeky [ Ry Ebin{ GG B P IORGERBErGAAd BT a

substantial proportion 10 of a polynerlsable cargoxyllc acid, 'such as
acrylic a%i d odiethydaminoethyld methaqrylake, cthesecguoupss beinghgubr an

R conerar | TESAPRRELY ookl 4 AR oouiRe By HIRRRIGETLAREL 10!
cationic in l5guitabdeaacdd, \Her exidiplw! VASELis 46Dy Hiskoived  drbadie

made by a process of aquequs enul sion polynerisation_as is well known in
the art, a-sec3@BePRAcPEALP.\ailat Againe the| §RePndapobymes: sayc &8 by

further pol ynegj LAN £yl Hﬂﬁdﬁ&m QEEEE&EQH@ ' o sl ; '
presence of thééﬁﬁgrégpgrrtb-ﬂ‘ I cles, ogrrérmnorrers gl iﬂgg‘r‘#g}éaﬁg%&pgﬁﬁé?“”
whi ch col®ai nsoficadpolyaerisahliengaybmpslidaacidn sucheaswaceylial akild
ity. Thus suitable noner.s are .pol yneri sable carboxylic acids sych as, .
acrylic acid o?rnﬁPEEEFﬁwﬂécaGQidﬁ1an& s then capagie of disso ving in

an aqueous medium containing a dissclved base, such as

~ dimethylaminoethanol. In general, therefore, the seéond
polymer may be non-ionic, aniohic or cationic in

15 charaéter. ._ | | : |

_ - Where the polymer microparticles have been
made by a process of agueous emulsion polymerisation as
is well known in the art, a second,inherently_wéﬁérfsolgble,

polymer may be produced by further polyme;iéaﬁi@h,fip ﬁhé

20 ' same aqueous medium and in the presence of'thé micidéaéﬁf

 icles, of monomers giving rise to a-polymér_which céntaiﬁs
acidic salt-forming groups thaﬁ can confer water4solubil;
ity. Thus suitable monomers are polymerisable carboxyli¢
acids such as acrylic acid_or methacrylic acid, if

25 desired together with'minof propbrtions 6f non—hydrpﬁhilic
monomers such as methyl methacrylate and also of hyd£§}
philic moﬁdﬁers which give rise to wafer-inéolubleihéﬁpf :
polymers, e.g hydfoxyéthyl methacrylate and hydr@*yé'_ :
propyl methacrylate. | o : 1  :_

30  Where the polymer microparticles have béghmméde
by a process of disgersioh polymerisatibn in ah-gqg¢6ﬁs_
medium as described above with reference to oﬁ#_?;i§ish E
fgtent Applicaticn No. 7940088 (published Appliéatidn_uo.



desired together with minor proportions of non-hydrophilic npnoners
X as net hyl nethacryl ate and al so of hydro- philic nononers which gLve -
¢/ 1o water-insoluble homo- polyners, e.g hydroxyethyl nethacrylate and
hyef.oxy- propyl nethacrylate. 30 Where the pol yner _

" mcroparticles have been _r_ragg by a process of dispersion polynerisation in
an aqueous nedi.um as describ8d above with reference to our British Patent .
Application No. 7940088 (published Application No. - 15 - 2039497A), thesf
second, water-sol ubl e polyner can conven- iently be generated by further

pol ynm20394973 i rthecsecend neWrtsropodyibie RO R eFaN SGRAVED~t hose

ment i i e recedl a OPELS h as 5

di met %M(%%H%We% %@?byf a?@‘?%ﬁ%ﬂ%ﬁ@b{%J gﬁéa?‘?“geri vatives

can bgeddrel I uikdbbé moabmnersokukhe apolthose wameiohed in situ in the
presence of the.mcropartiecles by:any .of the above- described nmethods will -

be cafl® PTECIHAEP ¥agh1and adsg PAsis MANIMORS | BUGRB8ti es upon

he b . e ¢ cnitabl ediil-v o il “ean be
ér ri vgg'ﬁ%t %ﬁ%&ig@egﬁ%fgith?z?él %gy;;er.l_ n'ecrﬁat lon i %@%ﬁ??ﬁg for
exanplsaltrdexivateives ofani beogeneratesk| ected diff- erent shear rates as
descri bed above, or. af -ual agpl i'_ia b.on. 1%. - . of the cog)@sl tiops to a
substrate. |nst Alycrrberraglubls P NN EBLSEER i situ,
O | N13dld Gk ddUiied Gor SHRE A10bKERE ITes ByA U of Stifle PABOYALITE
separate I ngredient, to the aqueous dispersion of the mcroparticles.

Sui t adescrdbedmeattods wiltlt hescapibdle ofha@onfiexsringdthe t he aqueous

B B A s GRS B, SESAEL g reE en

osition, but suitable polymer compositions can be arrived

at by a-"br'o_ce'é'é 'qf simple trial experimentat':i.on' involving,

for e:ta'mpie"i': .méa_.sureme'nt_s of_?iscﬁééit’y at selected diff-

erent shear rates as _déscfibéd'_ abo}re’_, or actuai épplication
15 of the compositions to a 'subétrate. '

... Instead of generating a suitable water-soluble
poiymas bn aitu, ‘or in'addition Gisteto, sach'a polymss
may be added, as a prédforméd'separate ingredient, to the
aqueous.dispérSion of the microparticles. Suitable polymers
20 aré those which, when diséolvéd in the aqueous medium even
at low concentrations, bring about a considerable enhance-
ment of the viséosity of the composiﬁion. For'ekample;
there may be added one or more of the thickeners which .
- are well known for use in coating compositions based on
25 aqueous polymer latices. Not all such thickeners are,
| howéve:; suitable for the'pfeseht puipdse,'since some
_thicﬁeﬁets are not capable of cohferfihg.thé neCessaty"'
pseudoplastic properties updn the ‘composition to which’
they are added. On the other hand, certain thickerers
30 thch‘ﬁﬁén'éiogé dissplﬁéa in the aqueous medium do not
exhibiﬁ_Sucﬁfbfobérﬁieé may confer those properties upon
the dispéféion bﬁtfhe ﬁicrdpafticieéfthrodgh'inﬁéraétibns
betwéen'it and the microparticies (e.g.'thrbugh'hy&rOgéh



tF;ere may be.added one or nore of the thickeners which. are well known for .

3,

use in coating conpositions based on 25 - aqueous polyner |atices. Not a
such thickeners are, however, suitable for the present purpose, since so
t hi ckeners are not capable of conferring the necessary pseudopl astic
properties upon the conposition to whi g{]kthey are added. On the other

hand, certain thickeners 30 whi ch wh al one dissolved in the aqueous

nmedlm do not exhibit such properties may confer those properties upon the

di spersion of the npicroparticles through interactions between it and the

mi croparticl es RRRYIngeE iRtRYacsdon of polar |gReups) orOnet commerciadily

PR)

pol ar groups). £3e; TONTE' £ a| e '%{gl?r ' I’% b found to
be very suitable 1Is "Acrygia?kkég%oyh%a%e%% ohm &f%‘g Qié?y‘z%?if is a
Regi stered Tradsuitable £s "Acrysol" ASEEd,smade b3 Limnthhakﬁaﬁyl(“Acrysol"
I nherently watey- sol uble, pol yner ich g associated with the polyner

m croparticles o ?sﬁﬁﬂ%ﬁﬁg{:ﬁ t%aﬁgc%ﬁ ticle dispersion, for the purpose
of i npartighg pseudopl asti hiz x0 [ ¥ ' ggm n,

must of ‘i tsg' nature be nonﬁhg%s{: E')gr gég'P'Pﬁksgé sutcﬁﬁéo#rgirér rra%ﬁ'%égré?h_el ess
if desired, be dolublerpeiymerawhichyje aBsociated with the npylgmerai n’

i ' | i , i onal |'y with the
o atqo PP R L0 0E Y o' haligh 35 e S crinar held dhBPRERLPBN
of the basecoatfdhb the (PEPHEsé! 88 iABd rkiake paewacy ke (de él?fﬁ&?@i‘agic

conposition, to the substrate. Thus The polyirer nmay contain, as already
i ndi cated, hydRBgRentiesrtoxthegdbaperddon,cthuatomfits naturédaei ngn-

Lhose 07 9S: Wb DR d PRGNSR Ymgl O Ry, e o " AR EL o8 e

which is sol ublof ithé erosslinkable type. That is to say, it may contain
chemically reactive groﬁps whereby it may be caused, _
optionally with the aid of an added crosslinking agent,
to become crosslinked after application of the basecoat.

15 composition, and preferably also of the tbpcpat;ccmpositibn,_‘
to the substrate. Thus the polymer may contain, as.alreédy'
indicated, hYdroxyl or carboxyl groups derived from mono-
mers bearing those groups, and may be subSequently-crdss—
-1iﬁked with the aid of an amino resin, e.g. a methylated

20 melamine-formaldehyde condensate, which is soluble in the
aqueous medium. 4

Froh the foregoing description, it will be seen
that the basecoat composition can consist exclusively of
the polymer microparticles, the pigment particles, the

25 aqueous medium in which both groups of particles are dis-
persed, and inherently water-soluble polymer which imparts
pseudoplastic properties to it. However, it is much prefer-
red that the composition should also incorporate a film-
forming polymer which is soluble in the agueous medium, in

30 qrder to ensure that, subsequent to the application of the
basecoat to a substrate and evaporation of the aqueous
medium, the:e is matérial prgsent which can coaléséé SO as

.to £ill the voids between thé microparticlés arid thus



aus nedium Fromthe foregoing description, it will be seen.that the

* gat conposition can consi st exclusively of the polynmer mcroparticles,
Qe bi'gnent particles, the 25 aqueous nmedi umin which both groups of
particles are dis- persed, and inherentty water-sol uble pol yner which
‘inparts pseudopl astic propertjes to it. However, it is nmuch prefer- red
that the conposition shoul™d 50 incorporate a film formng pol ynmer which

is soluble in the aqueous nedium in 30 order to ensure that, subsequenééf-

to the application of ‘the basecoat to a substrate and evaporation of the
~aqueolproducend copherent.madequateipsintegratedciilnoinestersd2ds to fill

adequath e FEGPebdy P i A1 gleq B LulETHER B0 0L Ty
i ndeeda fsoiftidhl b£dahy inhetenitly Water +sdbulebé| podpinet- whiichl d.go0! ymer

which is present in the conposition, as described above, for the 5 _
pur poREesert i Fhegcompesdhion A% rdescxibed rboyeepérr thes upon it,

t, i | of gt : Galld . { P Y jch is
B Rl e SEndRREisl pacuidy RN L. 0 BhIRHEIGP) RN D o
nor e dties wponritsobuklein viewrof rthersgenerndilynlowdpreportiorse
conpos-_10 I tion, whi y, optional | e chencally reactive wth
const i9%ieFHh a??%ﬁrpwggg .i’TIﬁ?@"t%%ofﬁﬁs&?ﬁnpﬁﬁéééﬁnt FHEn DAY goneri ¢
Subst 3 el 216 8o SuPINAIEt 110 B BndDbLCHbER YERQR! wllkaUC! S
subsequent to application of the conposition but which do not In thensel ves
contrisolulble fiitmefgnmingamaltertialscdntixeduced dhtohsheorpopias-on before

12Pm“¥¥iéﬁk which may optionally be chemically reactive with
cdnstituentsialready[presént. Thﬁsgthe'composition may
contain oligomeric substances which can be-cpnverted to.
highfmolecﬁlar Wéight'prOducts'subsequeht to application
of the composition but which do not in.themselveSacontrib-

15 ute significantly to the viscosity of the composition
beforé_éyplieatipn;y--“ '




In this connection there-may be nmentioned diols of low volatility such as
2-ethyl -1, 3-hexanediol, |ow nolecular weight polypropylene glycols, |o
myl ecul ar wei ght add- ucts of ethylene oxide with dihydric or trihydric
al cohol s such as neopentyl glycol, bisphenol A, cyclo- hexanedi nethanol,
gl ycerol and trinethyl ol propane, [err hydr oxyal kyl am des such as
NN,Nerr],Nerr]- tetrakis - ([err]- groxyethyl) adi pam-de and cyclic
anhgks and esters such as [err]- caprolactanrand [err]-caprol actone. Were
such 10 mat eri al s, are not srgnrfrcantly soluble in pure water, they.

shoul d be sol ubt® §his h@%ﬁﬁﬁb n Eher® Baysbe mentdoned A40ls vt heW with
the water-m scigd gt ﬁéﬂ“ég §§egﬁ?‘i' (j.usls)L an%l e(ﬁeé} A gﬁ‘flﬁggﬁfa

ol i goneri c substances cd e converte 0 a’'hig

pol ymer, after veqirg‘hicapalypmpyhenéagéyoaﬂ.scoﬂpw mtc Jeeu ka rme:lsglbstadde by
i nking themthr Q#Jmnr g drox L or Q Her eact,i ve gr.ou . heans of a
polyfunctronal thy BPeS ? i §* éQj ¥ arly

useful fos thi aldeHYES ich o8k "RebBeNEF1SHLYRA, B 0&%8
medi um of the conposition, in art?gula? ngpénrne- fornaldehyde ggnsates

such as hexa(ah&%éﬂﬂﬂiﬂeyhanﬂ gimesraidanﬂetrﬂmahhyiaiprapame;ght .
‘condensat es. C tituents which produce
afilmform ng pgﬁﬂl &A@Es%jéﬁ*@?é 38 gt iThe +° tThe
substrate, the (FaaarixyetmpE) taaﬂpaudeoahal &y&lﬁ.rceiuﬁfd@ AR Céseot ybl e

acrylic polyner which does not, confer seudoplastrc properties upon it, or
it may contain Q‘Wlﬂraﬂ)@r‘ﬁm%ﬁ??@eﬁnéf MEAPEPdastanen Mhexe yeuch whi ch

o2 b S U b2, LB corkty NI U i R
funct- ional grtﬂuqys shouldshéysobulyle ginuphenaqueons @dinmh consist-
ing of water together with the water-miscible organic
liguid as previously described. Any of these oligomeric
substances can be converted to a high molecular weight
15 polymer, after application of the basecoat cqmpdsition'rt
to the substrate, by linking them through their hydroxyl
or other reactive groups by means of a polyfunctional
reactant also present in the composition. Particulaflyf
useful for this purpose are amino resins soluble in the
20 agueous medium of the composition, in particular melamine-
formaldehyde condensates such as hexa(alkoxymethyl) mela—
mines and their low molecular weight condensates.
As an alternative to its containing constituents
which produce a film-forming polymer subsequently to its
.25 application to the substfaee; the basecoat compositidn '
may contain a pre-formed water-soluble acrylic polymer
which does not confer pseudoplastic properties upon it,
or it may contain in dispersion particles of non-cross-
linked polymer which are stabilised in a similar fashion
30 to the crosslinked microparticles present. Either of such
alternatlve constituents may, if des;red, contain funct-

iocnal groups such as hydroxyl groups whereby they can-



- becone crosslinked, after application of the. conposition to the

Ry r-ate, by neans of a crosslinking agent, e.g. an amno resin. The

_ i've proportions of the various 5 constituents of the basecoat
cofmposition may vary wi dely and the optimum proportions in any individual
.system are often best detel® red by experinent,. but sone generally guiding
principles can be stated. In particular, if the proportion of the polyner,. .
"mcroparticles is too high in 10 relation to the other filmformng o

mat ek| e e o | tgf G # begle osigeog W Il not be
"suf f iﬂc%eor#é.o"?"e?%sei at tggl’ %g{&%r%: téd tgﬁf&?%fvm dgégfg ween t he

M cr gymrihe | substratepsbyumeans of aurogskinkingi agenhtn 6:9the cl earcoat .
conposition there,will be a 15 tendency for that conposition to sink

i nt 0 &th, coB®tR®?Im with resultant |oss of gloss. If, on the other
hand, the prOpo@ﬁéogeggtgbgrgggyaﬁaﬁghgsbﬁgxhéomaribugay not confer on the
basecoat conposition the desired degree of protection against attack by the
550! veaunsghitaent s nof htheobasecioady GAMPATHBERR AV ; VREYsWASedYt ent, a Lower

Vo e GREIbiR, fRBAREIDAE TN MR thdff1dtal (LogERAPRRR Oy 1 OVLNT
cl earg@dn i BedP Pdetermited! bys edperimdins, dngt odoméegeheehldgvant ages to be

gained from 25 . -~ the present invention. In general, a s f[igﬁfpactory | evel
|.

of tguidingprincipieqi cAn be istated. IR PITLiCHWIAEy K of the total

non-vol atj] Nt gng+.Qf : : qdkO Wmim | evel
deper‘?%s?é%ﬁ%r,afi'%hgoﬁéagg%?fagﬁ%% % et-ajéérét' Sg?gngﬁ h;)nrzl'ggsent in the

1daseaElaibn tsothesother ifilmpifdrmingrmatveriadt pkesentFdn "netal lic”
conpositions, the,preferred range of mcroparticle.content.i s 40-75% by
meigHﬂ“bn3$H@°?§FéBBkn§5b§§§$rﬁgﬁé{§RﬂY%'égkﬁﬁ?"wﬁgﬁpﬁgFtPﬁhs, because of
the Q§ﬂ§ff$i¥pg'QEeEheulatter_mate:ial.tohfill_the”voids '

between the _mi_éx;opart_icl_es: in conéequgr_;c_:.e_.-. on subsequent

application of the clgarcoat..composition there ‘will be a
15  tendency for ‘that composition to sink into the basecoat

£ilm, with

théFﬁfoportzoh'ofumiérogartiqleé is th low, it may not

sultant loss of gloss. If, on the other hand,

confer on_the baéecoat composition'the desired degree of
protection againsﬁ attack by the soivent present in the
20 clearcoat composition; to some extent, a lower level of
miérépé:tiqlgé c§n bé compgnsaggd for in fhis_respect.by
aliowing a longer period for the basecoat film to flash
off or dry 6ff_beforg the,clea;cbat is applied, but this
diminishes one of the chief advantages'to be gained from
25 the present invention. In general, a satisfactory level
| of ﬁhe_micropé;ticles,will.ligfinithe“range 5 - 80% by
weight of the total non-volatile content of the basecoat
composition. iheJoptimum lével_depends, however, in some
degfee_upon whether the pigment present ;n'the bésecoat
30 coméoeiiti_@n is metallic or non-metallic. For "metallic"
éompgsitiqng;:thé_greferred range @f:microparticle_content
is 40e75%.by wgight on the féregoipg basis. qu.“sqlid

. colour™ compositions, because of the generally higher



-20 - proporti-ons of pignent required in.order to achi eve adequate opacity

at fairly low filmthicknesses,.the . preferred mcroparticle content ran ?“
is rather |ower, nanmely 10 - 500/d0y wei ght on the sanme basis as before. ’
5 reduced pr oport ion of mcroparti-cl.es avoids an excessively high tota

vol ume fraction of dispersed materi al 2Ri ch could result in a porous

basecoat film and hence sinkage into it, and poor gloss, of the topcoat

fi N Again in general terms, it may be stated that 10 the proportions

used in the corgysgh t r %:P ' erring
pseudopl asti c propeérulf'?ﬁégﬂé ot ?h' geﬂ rrﬁlg%toﬁﬁ wel g %hfgoéhe t ot al
non- vol atile Mtetm&agbnnatpfcuﬁg di\:\:hmtﬁxdﬁfthinkmmeg, mahkerl al

be in the r o an re CrQss nki n
gggnt such as ﬁ%ﬁ?gﬁe‘?eﬁﬁr¥§a’5#ggé’ﬁt co.’ntm ISP § %ﬁ'ﬁiﬁﬂf i‘a"’ﬂﬁ'to
30% by wei ght qianidy t 16 @l 508"byokaighe %nwat f¥me @ameée%ef re.

conposi ti on The basecoat conposition may, if desired, additionally cont al n
a catal yst f or EeAueedBFoPRrhioncaft misrapasiticles Aroiis 2n exd:esSakely

pl ace after ap t f n he subsirate. be a
wat er - sol ubl e glm cé%c])arr%ouéngﬁmé gg§gkﬁ?‘tgf%o ta&#“r%at&qba which

ort hophosphori Q:d!ﬂdl result CiﬁCadpefoﬁhhbhs&bbﬁ%g AP RAd I Kerke Js fﬂﬁﬁgés
tetra- chlorophthalic acid, alternatively, it may be a heat-labile

salt of such at™¥Qd & (3RG E‘B‘P’étﬂ-@sﬁm RE. thﬁetma@ Fikme fil mform ng
Pglaygre(r)cgggsg:‘ t t hgein;vg];]tl | s [ g&%]oggmggogL éal @p%nn%egaw ﬁé’%(ﬁ?gf be
used anyluit althe fpﬁopdntmmg wsegnkn. th&Ocompd@J.fﬂidimoﬂJ% adhiditdwer | he
Egﬁ;lmgf gt E):c ng or tf}_e at hseercrroond po 3tn|n§rtZonfe:?;?.nsgugaae?id%pcll.aasstszco fpxl-ogplgrtles,
may range from 0.3% to 50% by weight of the total non- -
volatile content; the amount present of other film-forming
material may be in the range O - 30% by weight and, where
15 a crdss-l‘:i.nking agent such as an amino-resin is present, .-
this also may amount to up to 30% by weight of the total.
_non-volai;ile content of the basecoat composition. The
basecoat composition may, if desired, additionally contain
a catalyst for any crosslinking reaction which is .-réqui—red
20 to take place after application of the composition to the
.substrate. This may be a water-soluble acidic compoﬁnd-.--
such as p-toluenesulphonic acid, orthophosphoric acid;
maleic acid or other strong carboxylic acid such as tetra-
chlorophthalic acid; al-te:r}natively, it may be a heat-labile
25 salt of such an.ac:i.d with a volatile amine. : _
~ The nature of the film-forming polymer constit-
uent of the tdpcoat composition employed in step (3) of .
the process of the invention is in no way critical. There
may in general be used any suitable film-forming polymer,
30 which may be of ei.ther the thermosetting or the thermo- -
plastic type. One suitable class of polymer consists of
those which &re derived from one or more ethylenically

unsaturated monomers. Particularly useful members of this



t hose which are derived fromone or nore ethylenically unsaturated

amers. Particularly useful nmenbers of this --.21 - class are the

yI'ic addition polynmers which are well- established for the production of
coatings in the auto- nobile industry, that is to say.polyners or
copol yners of one or nore -aldd/l-esters of acrylic acid or nethacrylic 5
acid, optionally together with other ethylenically un- saturated nononers. .
Suitable acrylic esters include nethyl nethacrylate, ethyl methacrylate, As«f

prop
and

2 Xyl acry Sui t

yélﬁalﬁgaceyxba &W'adﬁtﬂ?&dy%ﬁiéfr‘mafgh%hiéﬁr whdl GellW Yl acrylate

copol ynmeri sabl e nononers
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setting
i-on to

fgﬂi.exaemyb:awhac& y Inlr oxyet hyl
acrylate, 2-hydroxypropyl acrylate, hydr oxypropyl nethacryl ate, .

| &ckgeonpipnaliyatiogethen) with akhereetbylenichllycap-ani des,

mhere

A A

ROLR Pl 'methaery latess Ieuﬂymumrynsheasmo@yusmwat e, a di epoxide

especially, a nitrogen resin, that is to say, a condensate of
f(nrm§QEM§§§emnbﬁt¥1nﬂﬁaégﬂﬁikﬁ thyl saeryaatercRUti ourea, nel ani ne

0 I condensate in
Hﬂﬁﬁgfgﬁén%ﬂér8upt%3£ieﬁ%;frcnﬁﬁgg% 4§%£§ %Ea?gﬁgraPartlcularly
lonntE&&pbryﬁeﬁhsabuagmmmaﬁersﬂindmﬁde1wtnymranbdahpdevuquensates i n-which
bstantial proportion of the netﬁ¥lol guginyiv 3 en etherified by

ene uene.
Where the acrylic polymer is required to be of the thermo-
-setting'crdsslinkingztype, suitable functional monomers.
to be used in addition to thé latter include acrylic
acid, hydroxyethyl acrylate, hydroxyethyl methacrylate,

-hydraxyp opyl: acrylate, 2-hydroxypropyl methacrylate,

N- (alkoxyn;ethyl) acrylam:.des ‘and" N-(alkoxymethy 1) meth-
acrylamides, where the alkoxy groups may be, for example,
a butoxy group, glycidyl acrYlaté and glycidyl methacryl-
ate. The topcoat camposltzon may in such a case contain
‘also a crosslinkzng agent such as a di;socyanate, a:
dzepoxlde or, ‘especially, a nztrogen,reszn, that is to say,
a condensate of formaldehyde with a nitrogenous compound
.such as urea, thiourea, melamine or benzoguanamine, or a
lower alkyl ether of such a condensate in which the alkyl
group'cbhtainstfram.l to 4 carbon atoms. Particularly
suiﬁable crosslinking agents are melamine-formaldehyde
cbndensates-in“which-a substantial proportion of the
methylol groups have been etherified by reaction with
butanol. - |
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but anol .

catal yst- for the crosslinking reaction between the acrylic polyner and
crosslinking agent, for exanple an acid-reacting conmpound such as acid

but yl

Alternatively the catalytic action #e@2be supplied by the |ncorporatron of
free acid groups in the acrylic polyner,
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The topcoat polyme:'may be either in'solﬁtion
or in stable dispersion in the volatile carrier liquid
of the topcoat composition, in other words, the carrier
'liguid may be either a solvent or a non-solvent for the

topcoat polymer. Where the liquid is to be a solvent, it

‘may be any of the organic liquids, or mixtures of organic

liquids, which are conveniently used as polymer solvents
in coating compositions, for example aliphatic hydro-
carbons such as hexane and heptane, aroméﬁic h&drooarbohs
such as toluene and xylene, and petroleuh fractioﬂé”of
various boiling point ranges which are predominantly
aliphatic but have a siénificant aromatic content, esters
such as butyl acetate, ethylene glycol diacetate and
2~ethoxye£hyl'acetate;'ketones such as acetone and methyl
isobutyl ketone, and alcohols such as butyl alcohol. The
actual liquid or mixture of llqulds selected as the
carrier liquid WLll depend upon the nature of the topooat
polymer, according to principles which are well-known in
the coatings art, in order that the polymer ‘shall be
soluble in the lzquld. N

for exanple by the use of acrylic

--22- The toepcoat conposition may incorporate a suitabé§§>_\



I
t
c
d
i
c
I

p
e

- \Were the carrier liquid is to be an organic-non-solvent, it will tend
. of rather lower polarity than those just nentioned and nay consi st of
or nore - aliphatic hydrocarbons such as hexane, heptane or 5

- petrol eum fracti ons of |OMla% natlc content, optionally in admi xture with

i qui ds of high polarity suc asS have already been referred to, provided

hat the total mxture is a non-solvent for the topcoat polynmer. In such a,
ase, the topcoat conposition will _be a _ngn-aqueous polyner 10 .. 5>
i spersion, andNheze \fhe carmiet dlapddais &9 be 130 QEFAREGed di spersi on

n whi C a a ck or graft
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onpos I|ke t he ecoat co Si bor e and in this
ase 3 a%gniéﬁgt ?&E ﬁa?rﬁglggghgha%n a state
f stagleg ﬁb%oiﬁhﬁ NeGe @meeegﬁcsadl PHLyinert, hQ:rfas‘iﬁ:l'Pfa acdaéper si on,

is may be sterically stabilised, as for exanple when it has been. prepared

y anthquso@so@tnanmeﬁnmmm Hﬁlléabeoﬁ poscaguesus @elpmenat of British

167" Ty BB o olEg 9B (BHPLLMIBL Ul o eacafhy 1.1, 2030907,

repasedbﬁlised_dispersion_in_which the polymer particles are
stabilised by means of a block or graft oopolymer. one

polymeric constituent of which is non-solvatable by that

ligquid and is associated w;th the disperse polymer. The

well-known principles according to which such dispersions

may be prepared have been extensively described in the o

patent and“otherliterature, for example in British

Patent Specifications Nos. 941,305; 1, 052,241; 1,122,397;

and 1,231,614 an@_in_“Dispersion.Polymerisation in

Organic Media" ed. K.E;J.Barrett (John.wiley and Sons.

1975)'. i S . _. B . : L
Alternatively_the topcoat composition may.'like
the basecoatmcomposition, be ﬁater-borne and'in_this case
also the topcoat polymer may be either in solution or in
a state of stable,dispersion in an_aqueous_medium. In the
case of a dispersion, this may be stericaily stabilised,
as for example when it has been prepared by an aqueous
dispersion polymerisation procedure such as that of _
British Patent Application No. 7940088 (published Appllc—.
ation No. 2039497A) already referred to, or charge-
stabilised, as for example when it has been prepared by
the well known aqueous emulsion polymerisation techniques.



the wel | knomn aqueous emul si on pol ynerisation techniques. - 24 - Unllke_
the polyner mcroparticles of the basecoat conposition, the topcoat polyner
w || always be of .the thernosetting type and hence capabl e of beco ,
cross- linked after application to the substrate, optionally 5 w§
aid of. a crosslinking agent. Usual y24 ke topcoat conposition will
substantially colourless so that the pignentation effect due to the
basécoat is not significantly nodified, but it may-be desirable in some
cases, nbre us Paodi pigment, to
provi de a-tra;@iparent t#’ Y&gr Fig%% opcc%ggc?nfsos}?et [Eoér'\gé%:dr’\g%he first
oper at i onal stcmmpﬁsihnop;othestopcbat pmlmmnnmwlllualnagsdhe oﬂnpheltlon
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as steel or alumniumwhich are comonly used for the fabrication o
aut onobi 1% boorith the aifcofnat erpaisdivkimgnagentss, ceranics, wood 20

and even plastics can b e are £ _of ] andi ng the
tenperatures at which f?“gﬁggﬁg éhgf%Ph§a$ﬁ1ﬁ9@§§§¥§&ﬁR| %i héé

ef fect ed. A“*ﬁuﬁﬁﬁ&nﬁﬂalﬂf eolbhﬁlbése@%a&hatﬂ%h%Tpiﬁheﬁkéﬁ&dﬂﬁéffebﬁ1iS
formed therefromupon the surface of the substrate. If desired, 25 this

may be achi evelR®yteghechasgeons ééb@ﬁa@é%ﬁé’t@%lmﬁbﬁér ngutoifeat
in order to vqlﬁ? ﬂ%sge;ﬂeawée aggmgn}é % %1} tgﬁéel n,

and it lies he“scope of "the |nven

t enper atlr e s PWdsedccat d:ontamnsl anhetb.&.lﬂ.a:s gﬂ@&te:{tJ rno rprmme castsaﬁe—

where the conposition ¢contains_a filmformng naterj a
parent tinting of the topcoat composxtlon.

be

In the first operatlonal step of the process of
the invent;on, the basecoat compositlon-zs applied to the
surface of the sﬁbstrate, which may be previoﬁsly primed

15 or otherwise treated as conventional in the art. The |
substrates'which are of érincipal interest in the context
of the invention are metals such as steel or aluminium
which are commonly used for the fabrlcatlon of automobzle
bodies, but other materials such as glass, ceramzcs. wood

20 and even plastics can be used provided they are capable
of withstanding the temperatures at which ﬁlnal curing of
the multilayer coating may be effected. After application
of the basecoat composition, a polymer film is formed
therefrom upon the surface of the substrate. If deslred

25 this may be achleved by subjecting the substrate and the
applied coating to heat in order to volat;lzse the water
and any organzc liquid dzluent therezn, and it 11es within
the scope of the anention to employ a heatzng temperature
sufficient to crosslink the basecocat f£ilm in those cases

30_ where the composltlon conta;ns a fllm-formzng materxal
of the thermosettxng type. However, a partzcular merlt of
the present invention ls that it is suffzczent to allow



i tionis that it is sufficient to allow . - 25 - only a short period

of ying in order to ensure that the topcoat conposition can be applied to

t he basecoat filmw thout there being any tendency for the former to mx

wi th or dissolve the Iatterr#% a way which can, for 5 exanple, interfere
with the correct orientatiof*f netallic pi gnentation, whereby optinmm .
"flip" effect is achieved. Suitable drying conditions in any i ndivi dual e
case will depend, inter alia, on the anbient humdity but in general a '
dryi ngonlneaoshortni’grﬂ-odsqiﬁ sinyingin exder to ensugeidhat erature of

from15 to, 80 a n f two coats is
preven‘f . tape ? gwg%[ﬁ%g%%{a &’Laserc%f%é?mé?gﬁé e%&%teﬁtd}etmetted by the
EOpcoafierﬂﬁhbuenthaﬁret hEimptdmy acéndencyt Eorcehe fdramirorts s obt ai ned. .

After application-of the topcoat cqgggatlon to the
basecoatxwitht aF ddaeedva ke AaLtay ir §u‘l§?¥c't’§& CRMe £4%ng or curing

erat 0 ar c |ven of
B oibilpe ey ySlatRRe b WinE e ddiBiadd Ul foftatite! BROARLAAL 7
and/ orpi@éntétﬂ.bn.bwmwy opstmms‘rfhipu affhcthé.saaeh:iesxéﬂa
crossl i nki ag ) pr Th| heat i era.t i,on is usually
carri Eg gri’é‘ﬁ‘ﬁeF@ ea?%nggdgﬁég i‘4gF§%r ut, if
desi r eflepénd 9"EhtbeTRIAAL Idh téi?é‘ 4o SeBYHAR @TRLOBYE RFOVided it 25 s
suffici e%t to activate any necessary crosslinking nechanism In perform ng
t he prmesabf at &yn.mem of t&mecbthandnutpeomt @rhemp+t i ons may be
f‘(?pl | eejrat)ure of from 15° to 80°C will be adequate to ensure

that mixing of .the two coats is prevented. At the same

time, tﬁe""bas;'ecoat film is adequately wetted by the

of Ei he thernosetting type. However, a particular rerit-of the present

topcoat composition, so that satisfaotory inter-coat
adhesion is obtained. |
15 . After application of the topcoat composition to
the basecoat fibm. the coated suhstrate may be subjected
to a heating or curing operation in.whieh the volatile
carrier liquid of the topcoat is driven off and option-
ally in'which the film—forming material of the topcoat
20 'and/or that of the basecoat, is crosslinked with the
aid of the crosslinkiug agent(s) present. This heating
or curing operation is usually carried out at a temper-'
ature in the range 100 - 140° "C, hut. if desired, a
lower temperature than this may be employed provided it
25 is sufficient to activate any necessary crosslinking
mechanism. o -
In performing the process ‘of the invention."
'the hasecoat and topcoat compositions may be applied to
_ the substrate by any of the conventional techniques such
30 as brushing, spraying, dipping or flowing, ‘but it is
preferred that spray applioation be used since the best
results are thereby ‘achieved in regard to ‘both pigment |



t he substrate by any of ‘the conventional techniques such 30 as brushing, .
sprayi ng, dipping or flowng, but it is preferred that spray applicati be -
used since the best results are thereby achieved in regard to both piq@gih ‘
- 26 - control, especially of netallic gignent orientation, and gl oss.~An
of the known spray procedures may be ad Eted, such as conpressed air
sprayi ng, electrostatic spraying, hot spraying and airless spraying, and

eidher manual o, aug d | tahl The. .t hi s Qf hé'
basecoat film appfri li's @%’é‘%&gﬁ/%ﬁ g‘r%%éﬁfﬁ'? 3:2.%%@53%%%@1(:%@%%6 %FB&
mls) and that gllosbe Anycotttheokn&wﬁZEptayop&E&eﬂﬁm@b & y3 ba ladoptdd), -
filmthickness in each case). wi_l|l be apparent fromthe

f oregoi ng descr PP tPﬁn°°Fﬁéeéa§§nﬁ&§es§Fa¥H€9Pn@éﬁFhﬁ?sFéﬁlFaFR£§Y%ﬁ%ﬂmmr
metal lic” f1niShee 3pPagangeRRRasiieke prayinbonanlt &1baesqaklacg:coat

systemin which atnosphéri ¢ pollution drawbacCks “are elimnated or
reduced bySthe avsbomaticl@ethodat arebsmisabdescoat conposition, mﬁthout t he

sacrificing of good con orientati t he tal lic.pig-..
ment ati on. \Were "sOIid&églSﬁspkpgﬁlsﬁgsigfeggg%gg?ﬁeénng 31 Sglfhe
orientation of pbefprgbept from Of 0LBUEDEO.038 ARIFD.5 HoUNi.[5 @dls )f AP
‘but i.t remains an 20 advant age that the basecoat filmis not disturbed

by the subsequehhabppfi Ehei 5RPePaEhErEBLo QR Sc 58O PTPoAmar(d it Bs Miiled
found that the ?a§gc9§§mf hghkﬁeggcqnlggmﬁsgﬁbggt.to the effect known as

y

"poppi ng" than i's wat er - borne coatin es not contain the pol yner
m cr opart i@l es. - As willThe appanbnunfrsmlthnsﬁnaegbﬂmg:demcﬁnpﬁted
by the foILomﬁn i ch par ts and per.centages are by, In
t hese Exanples gggeeadgﬁﬁgggﬁto@ invention, s% far as &T%ﬁ%

metalllc“ finishes are concerned, is the provision of a

\ basecoat/clearcoat system in which atmospheric pollution
drawbacks are eliminated or much reduced by the use of a
15 water-borne basecoat composition, without the sacrificing

of good control of the orientation_of the metallic pig-
mentation. Where "solid colour" finishes are concerned,
control of the orientation of the pigment'is, of course,
no longer a significant factor, but it rémains an

20 advantage that the basecoat film is not disturbed by the
subsequent application of the topcoat compOSLtlon and it
is also found that the basecoat £film is much less:Subject
to the effect known as "popping" than is a water-borne
coating which does not contain the polymer microparticles.

25 : The invention is illustrated but not limited by

' the following Examples, in which parts and percentages
are by weight. In these Examples, the quoted apparent
vigscosity values T of baaeaoat compositions were deter-
mined using two dlfferent instruments. The values °f'Qa

30 at 10,000 sec -1 shear rate were measured us1ng the ICI.
Cone and Plate Vlscometer in the modification desxgned to
cover the VlSCOSlty range O - 2 0 poise at the shear rate

in questzon. Th1s 1natrument is descrzbed in Journal of -



“I

V|5005|ty val ues [err] of basecoat conpositions were deter- m ned using two
Herent instrunents. The val ues of 30 at 10, 000 sec shear rate were-
‘ﬂé‘ed using the ICl Cone and Plate  Visconeter in the nodification
gned to cover the viscosity range O - 2.0 poise at the shear rate in

question. This |nstrunent I s described in Journal of -27 - the G| and
Col our Chem sts' Associ at i‘br?"JuTy 1966, in an article by CH Mnk and is-
manuf actured by Research Equi prent (London) L|n1ted The val ues of at  \w#f
1.0 sec shear rate 5 -~ were neasured using a Rheomat 30" concentric

cyl i ndeie VO3t oandeColioulr mmtsumssmM;oeacauignpﬂ.sé\ﬁar inubjected to

msag%ﬁg@gfegﬁgme B B St 14 e S PRe R b RS Rendiin 010 Lec

, _ﬁ${§h§ﬁ3a1L5555§5 qggggﬁgﬁ and the vi scosity cal cul ated fronlthese
data Rheomat 30" is manufactured by Contrgves AG of Zurich; "Rheonmat"

is a Registered Thedvaimes IQ)ﬁA } BY L& see - shearpraferation of

S R Qﬁk@%@ét oot P nhRREKLE AL T2 Oy

for adsiSeol@eeFEwith the rai'Uidtip Gt Hob} séscHosanpledsds35. 429 parts of
heptane. 20 - The |latter was heated to reflux tenmperafure (95 - 96[err] Q)

and t abiectefhfopannrPRdiad; sheam tate et 660 a88ed: - “ﬁ$ﬂﬁy

0 420 SobEaar shang press TSR Sa BRCHARE, KERRE Wisg

the shear rate was immediately changed to'1.0 eec‘ ’

10 the shear stress measured and the viscosity calculated
from these data. The "Rheomat 30" is manufactured by

cOntraves,AG-Of-Zuriéh: "Rheomat” is a Registered Trade.

Mark.
EXAMPLEI
15 Amfﬁﬁﬁw? Fwegaration of dlsnersion of polzgerzc mlcro-

particles 1n alzghatic hgdrocarbon.

To a reactor fitted with st;rrer,:thermometer,
reflux condenser and provision for adding'monomer to the
return;ng distillate was charged 35.429 parts of heptane.

20 The latter was heated to reflux temperature (95 - 96°¢) -
and the following premixed ingredients were then added:-
' Methyl methacrylate - 5.425 parts
‘Azodiisobutyronitrile - I 0.420.part

- Graft copolymer stabiliser
(33% solution as descrxbed _
' below) - ' - 1.984 parts

25 ,1'1 "'The contents of the reactor were held at
reflux temperature for 30 mlnutes so as to form a "seed"
dzsperelon of polymer. after whlch the followzng pre-
_mlxed zngredzents were fed Lnto the returnlng dlst;llate
at a steady rate over a period of 3 hourev-

30



bélomb | 1.984 parts 25 The contents of the
reactor were held at reflux tenperature for 30 mnutes so as to forma

"seed" dispersion of polyner, after which the follow ng pre- m xed ;EgbV“
ingredients were fed into the returning distillate at a steady rate over
period of 3 hours:- 30 -28- net hyl gethacrylate ' 25. 000
parts allyl nethacrylate 0.775 part azodiisobutyronitrile
0.838 part graft copol yner stabilizer (33% sol ution as described bel ow)

5.316 parts 5 After conpletion of the feed, the contents of

the reactor were held at meshvl methagwylateror a further 1 RS4OO0 marke ng

whi ch 12.874 parts of he gt %%p} refl uxi ng resuned T a :Q%M
prem xed ingredients wereqxz} reactor via the return|n393'§ 171 at

at 10 a steady rate owzodiisubutyrorittilethacrylate 0.338 part
3.883 parts butyl acrylate 3.066 parts

hydr oxyet hyl acryl at e graft copolymen)st %%sﬁﬁryllc acid

1.226 parts 15 - (33% salutdan a9 fHescribed - .- .0.071 part
graft copolyner stabiliser (33% solution as deelowbed' beIombS 316 parts
2. 149 par s Follow ng co etlon fothis fe th ure

hel d at flux tenperat ugg' tl%s d‘lﬂé d$§ﬁ§ %ﬁ&-‘gﬂ %ed

po: y(rjrer m tcr 0{)@1&&! geastde weruacnata At Faf Bk neeﬁpé@aa{:raonowhatﬂdﬁher
solids conten
1 hour, following which 12.874 parts of heptane was added
and refluxing resumed. The following pfémixéd'ingredients

were fed into the reactor via .the returning distillate at

10 a steady rate over 1 hour:- _

| methyl methacrylate | 3.883 parts
1butyl acrylate ~ 3.066 parts
hydroxyethylacrylate - '2 044 parts
acrylic acid | J“"l.226 parts

15 _ - azodiiscbutyronitrile = 0.071 part

graft copolymer stabiliser
(33% solution as described’ AR
below) - - .. -2.149 parts.

Following completion of this feed, the reaction
mixture was held at reflux temperature for 1 hour. A
stable dispersion of crosslinked polymer microparticles
20 was obtained having a totai non-volatile solids content
of 43.5 - 44.5% and a céntent'of non-voiatile solids
insoluble in any polar_sblvent (viz. gel content) of
34.5 -~ 35%.
- The graft copolymer stabiliser used in the
25 above procedure was obtained as follows. lzeﬁydroxy-
| stearic acid was self-condensed to an acid value of .
about 31 - 34 mg KOH/g (corresponding to a moleculér_g
weight of 1650 - 1800) and then reacted with an equiéal-
ent amount of glycidyl methacrylate. The resulting
30  unsaturated ester was copolymerised at a weight ratio of



10

15

25

30

(cor
an equival - ent anmount of glycidyl nethacryl ate.
unsaturated ester was copol yneri sed at a wei ght

o5, 52+ It el DM Y g @hg1 MAcpBEEIate den g B OO0 DT

acet

Tr an3BeR 88% MOolyhioR imid, wre| of Pmlsﬁ&%ﬁad"r?

content) of 34.5 - 35% The ¢

'respondl ng to a rml eculag9wei ght of 1650 -

raft copol yner stabiliser

above procedure was obtained as follows. 12- Hydroxy-

1800) and then react ed W|th
The resulting 30
rati o of - 29- 21W|thsff

a&idlinG(t%éqi t¥ord Yof 96k phat mhehy:ﬁpndqntam vap.usdd- 122[err]C 5
61. 29% and al i phatic hydrocarpon b.p. 138 _165"

C 12.67%
|]nl'a OUS medi um To

are | tqt th t d ving vol atile
2or v e apl e 1 highieesc HRIBERLSon M DT éﬁzﬁ?"
572. 36%.p9%4 addltaid;;ﬂﬁtd:mlhydrocarbon b.p. 138 -: 165 332L2a67%.
di met hyl am noet hanol _ -

reacBer were hJHARE

mcr
t he

The
cons

oparticle §iSR f;_ﬂna ﬁggﬁsAm%E_ﬁn{ h.en
hept ane co

sThe ogtents of the

fed in at such a rate that

ar: T S-tenoved. by distillation without
bui | di ng up anwos@mém £hhtedt withostirner, dhermemeberthe react or.

rodl oS 1o cremaptoh cvaben B eaihne SR EbtRetel S50 Lar s

was charged:-
demineralised water
~ butoxyethanol
'dimethylaminoethanol |

72.368 parts
10.332 parts
| O 529 part

The contents of the reactor were heated to 100 C -

and 46.497 parts of the micropart:.cle d:.spers:.on from

stage A were ‘then. fed in at such a rate that the heptane

conta:.ned in the d:.spersion was removed hy d:l.stillation

without building up any significant co_nc_e_ntrat:.on in the

contents of the reactor. The time required to do this

was about 2 hours and the distillate, consisting mainly

.of heptane with some water, amounted to 29 - 30 parts.

' The product was a stable aquecus dispersion of

_the- polymer 'mi_-croparticles having a non-volatile solids

content' of 20 =--22% and a pH of 7.2 - 7.5.

C. ‘Preparation of aluminium pigment concentrate
To a stirred mixing vessel was charged:-

. L :
aluminium paste (metal content, 65%) 5.8 parts

- butoxyethanol

2.9 parts

These J.ngredzents were stirred together for 15 minutes

and a further-2.9 parts of butoxyethanol was then added

at a steady rate over 30 m_inutes".' following which the

mixture was stirred for a further 1 hour:’

There was then



The product was a stabl e ‘aqueous di spersion of the pol ymer microparticles
havi ng a non-vol atile solids content of 20 - 22%and a pHof 7.2 - 7.5. 25 |

C. Preparati on of alum nium Di gnment concentrate To a stirred m xi_ng,it
vessel was charged: - alum nium paste (netal content, 65% 5.8 parts !IE;;'
but oxyet hanol 2.9 parts These ingredients werig 7}

stitred together;.for 15 minutes 38 30 and a further 2.9 parts of
buttoxyet hanol was then added at a steady rate over 30 m nutes, follow ng

which the mxture was stirred for a further 1 hour. There was then —~ - 30
- added 4.84 PédﬁaO&.ﬁEXﬁaﬁBObfnn%ﬂmﬁﬁa{wﬁélmﬂe 468 Sefkirangd
for 1 hour; finally, a.f

y further 1.93 parts of exanethoxynethglnelanine and
0.97 part of bmasxgontinued farrd howerd FHimally nixtfmether 4:93rpartsr 1

hour 5 nore._PD. . Preparati.on.qf .bas t 8 Ly [ | owi ng
i ngredi ents: - %EMﬂBﬂ@ﬁﬁ&@%% %ﬁé@‘ &é 8k Eﬁ%oi&lg_ 34
parts mcroparétlkasolli weeesadded amas td@e ixture was stirred for916hopart s

10 hexanet hoxynet hyl nmel am ne 0. 46 part
di met hyl & noe®®el salt of p-tol uenesul phonic acid, 10% sol ution in

dem neral i sed yat er, . ; : - : re stirred
t oget her for fﬁﬁour. Th Breparation Qf basecoat & gits Mﬁad t he :

follow ng characteristicphée Solldwitgitieriredients:~  27.2% 15

Apparent viscosity[err] : 35 poi se at shear rate
o aluminium concentrate

from stage C ' . 19.34 parts

microparticle ‘dispersion S
from stage B . 79,61 parts
10 hexamethoxymethylmelamine - 0.46 part

dimethylaminoethanol salt of
p-toluenesulphonic acid,
10% solution in demineralised :
water, _ . . .3.57 parts

were stirred together for 1 hour. The bésecoat.composition
thus obtained had the following characteristics:-
~ Solids content : _ _27,2%“__}¥
15 ~ Apparent viscositym, : 35 pbiéé-§£.5hear_r§§é'
D=1 sec
0.06 poise approx. at
shea:'rate D = 10,000

-1
~ sec T.
E. Preparation of acrylic polymer for clearcoat

~ composition. _
To a reactor fitted with stirrer, thermometer
20 and reflux condenser was charged:- . _ _
¥ylene _ | ' - .+ 22260 parts

‘aromatic hydrocarbon - .
b.p. 180 - 210° ) 10.000 parts

The mixture was heated to reflux.tempgg;tu;e
(142-146°C) and the following premixed ingredients were
25  added at a steady rate over 3 hours:-



D 1 sec[err] 0.06 poise approx. at
Preparation of acrylic Polyner for cl
'__d with stirrer, thernonmeter 20

YNSF

e 22.
190 -

2100C

21.49 parts ethgk | ate

13.75 parts hydrogye ayl acryl ate
acrylic acid ethyl acrylate O0.49
1.41 parts The reactants were hel d at
hours, after .whRcREhy, 8
parts 10

oﬂ&é}.‘? 1 a 10.
sol ution of pol y*er s thus o‘ﬁal ned ‘having a sololsd

Sreparation of ackrydde lawid cl ear coat conposi ti Ond491parts
follow ng i ngred| ents. %rder bl encggfl t oge~t her

shear rate D-= 10,000 -1 sec E.

earcoat conposition. To a reactor
and refl ux condenser was charged: -

260 parts aromati c hydrocarbon b. p.

- 330.000 parts The m xture was heated to refl ux
t enperature (142-1460C) and the fol |l owi ng- prem xed ingredients were 25
added at a steady rate over 3 hours: -

F ot

- 31 - styrene &ﬁ
Pakt hylhexylacrylate
- 10.. Oélpgrbt aé-t%t

parts cunend.BidpautmDX|de

refl.ux tenperature for a further 2
i sobutyl Egoﬁ |par S 12.72
parts A clear

content of 50% F.

- The
1. 41 parts '

The reactants were held at reflux temperature for a

further 2 hours,

after which there was added:-

‘isobutyl alcohol 12,72 parts
10 _ xylene , _ . 3.32 parts
A clear solution of polymer was thus obtained, having a
solids content of 50%. ' -
E. Preparatlon of solventéborne clearcoat
compogition.
15 The followxng Lngredlents were blended
together T : .
polymer eolutlon from stage E T53.3 parts:
‘butylated melamine- o
formaldehyde resin, 67% _ |
solution in butanol 26.5 parts
dipentene 5.0 parts
flow—promotzng polymer,
20 10% solution in xylene 0.1 part
Lsobutyl alcohol 2.0 parts
_.u',xylene [ o 13.1 parts
A clear solution of 44.4% solids was obtained. It had a
viscosity o£;4orsecs. (B.S.-B4 cup at,ZSQC),
25 G. Application of basecoat and clearcoat to a
| . substrate. |
A metal panel was prepared. w1th prlmer and
surfacer, then two coats of the metallic basecoat comp--
osition described in stage D were applied by spray,
30  without further’ thinning, at a temperature of 22°C and

a relative humidity of 39%. a two-mznute Elash-off



pBIynef sol ution fronlstage'E 53. 3 parts butyl ated nel am ne- fornaldeH?de

resin, 67% solution in butanol 26.5 parts di pentene

5,0 parts flow pronoting pol ymer, 20 10% sol ution in xyl egs
0.1 part isobutyl alcohol 2.0 parts xyl ene

13.1 parts A clear solution of 4449 solids was obtained. It had a
visscosity of 40 secs. (B.S. B4 cup“at” 25 C). 25 G Appl i cation of

basécoat and clearcoat to a substrate. A netal panel was prepared wth
primer and surfacer, then two coats. of the netallic basecoat. conp- osition
descri bed iPesiedcwas,aldowed betweens hhe corts: thepaintiflawr ratenni ng,.

at a tenper o] e C (j§k§ ' 1dity of 39% A two-m nute
fl ash-of f g%?@gg %@%%&d&&és arlo d%93@3ﬁéﬂn#¥% coats; the paint flowrate
at the spray - gun was AgGefl applicatiol icf tHwsecdn@ basetbatsenend '

basecoat the panel was_blown with air at 250C and two coats of clear- 5
coat conposPRReh ¥as hlevppWdth,adz, @t RS angivecoate efesliessr .

Compos{ Lo SmpsgEthnis° IRt gl #1inHd dpthan L O
a two- m nutiee f chearcbatpeompositivac having dxeen tliimmed beflokrehind
(pree. mnte Hsghill e BINEhRS APV Blod2h 1990 T ot sg m nutee,
‘shear’, angs9@p, eqph¥-two coats were applied wet on wet with a two-
minute f£lash-off period between the coats. After a final
10 three-minute flash-off, the panel was stoved at. 125-130°C
‘for 30 minutes. ' ' |
The resulting silver metallic coating had
excellent '£flip' and absence of 'shear', and was equiv-
alent in appearance to finishes of the highest degree of
15 '£1ip' obtained from a completely solvent-borne paint. |
system. The gloss and intercoat adhesion were good and
there was no sinkage of the clearcocat into the basecoat.

EXAMPLE 2

A metal panel was.prepared_with_primér and
20  surfacer, tlen two coats of the metallic basecoat
composition described in stage D of Example 1 were
applied by spray, without further-thinning,.at a temper-
ature of 25°C and a relative humidity of 58%. A two-
" ‘minute flash-off period was allowed betweén the coats;
25' the paint flow rate at the spray gun was 400 mls/minute.
' ‘After application of the second basecbat, the
panel was dried at 35-42°c'fog 10 minutes”énd there were
' then applied two coats of the clearcoat composition _'_i?
described in stage F of Example 1, the clearcoat having
30 been thinned beforehand with xylene to a viScosity;of



al ent in appearance to finishes of the highest degree-of 15 “flip
.ollalned froma conpletely sol vent-borne paint system The gloss and

'surfacer,
stage D of Exanple 1 were applied by spray, w thout further thinning,
tenper- ature of 250C and a relative humdity of 58% A two- nminute

bOdrcoat adhesi on were good and there was no sinkage of the clearcoat into

basecoat. EXAMPLE 2 A netal panel was prepared with prinmer and 20

AP AR B8 BB T Ry e SR L

then applied two coats of the clearcoat conposjtion

basegplidd wetlvn-we€ WitRladtwdSmidlte [€lddt-doE
Exanplesween: rbémzlmbs)atAﬁherng Zdnal haee-mimuke Etasknhafif, with xyl ene

coar £haoERNAR s, 90749 88, EPCAR R, 0% AR MRdled T T horl oa bei woon

sthe coats. Aftephe éoﬂainghtﬁﬁsﬁbhthﬁn@daﬂtd)ftfha tdeme@anel was stoved at

125-130[err] C for 30 m nutes.

the exseldent |<§1arwa%§tw§taesta§tt descrihed tny Exampleple 1. EXANPL
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20

25

3 A Preparation of aqueous dispersion of Polymer mcroparticles.
The follow ng prem xes were prepared - (i) Mononer premni x net hyl

met hacryl at e MPREO3parts allyl nethacrylate

1.340 parts styrene 4.700 parts

A. ~ Preparation of aguecus dispersion of pol

microparticles.

| ~ The following premixes were prepared:-
(i) Monomer premix : o o
' methyl methacrylate .. . 18,350 parts
allyl methacrilate , . 1.340 parts
_thLene e -4;7OQ-parts-
butyl acrylate : K . - 18.800 parts
methacrylic acid : | 1.410 parts
prim-octyl mercaptan : 0.159 part

ammonium salt of sulphate of -
(nonylphenol + 5 mols.

ethylene oxide) = = 0.185 part

(i) Initiator solution | - |
ammonium persulphate | ' 0.130 part -
' demineralised water - ~© 4.010 parts

(iii) Surfactant solution |
methyl methacrylate ' 120.000 parts

“ammonium salt of sulphate of
(nonylphenol + 5 mols. '
ethylene oxide) o _ 20. OOO parts

To a reactor, f;tted wzth stlrrer, thermometer, reflux -

condenser and means for controlled introductlon of two

separate llquid feeds, was charged-- ' o
demineralised water T 47.641 parts
surfactant solution (iii) ' ' 0.100 part

then two coats.ogathe netallic basecoat conposition described in
at @ «

hért88 and there were
escribed in stage F of

The_coating thus_obtained had

E

*

10 -



15 butyl acryl ate ‘ 18. 800 parts
met hacrylic acid 1.410 parts primoctyl nercaptan

0. 159 part ammoni um salt of sul phate of (nonyl phenol + 5 nole.. ethylffg ?-_;;.;;‘
oxi de) . 0.185 part (ii) Initiator solution 20 [V ] '/

amoni um per sul phat e 0. 130 part dem neralised water

4.010 parts (iii) Sur f act ant §opﬁ i"on net hyl nethacrylate

20~000 parts ammoni um salt of sul phate of (nonyl phenol + 5 nols. ethylene
oxi de) . 20.000 parts-25 To a reactor, fitted with -
stirrer, therTheechargefwas heatteds&o A0-8870)s tlnen c21000! pagtisnbgoduct i on

of two separate |liquid feeds, s charged:- dem neraljsed water
47.641 parts "}p aBF%ut(#SﬁWEFﬁ )a% ed and the @%@u’bﬂ'r)ﬂeld 3% The

charge was heggegs®e 8pke ebhen o t B, EQM X (i)
wer e added and .te?\ge m g?ﬁrggh{g%ggtekéo- 8‘1%[ err]'%%f' otr%% ér]nanufggis'.'eéﬁere was
then added 1.pstpaofsinitiaktorasolutdiont i(@i) idnd chie theactioni mbxtixsure

5 was deld_at_the, sa erature for 20 mnutes, The follow prem xed
i ngredi éhts WEIR lf?ljei ggdaf‘%pﬁfmﬁ 8?5%;&1’& %r 40 fiiputes, ger preni x
(i) followind‘gremikedhidgeeiesnts Mdrd NG #8d £n at 22350 parts

10 ~Over the same 5-hour period, 3.672 parts of initiator solutron (ii)
was fed in scgkeady|yate avesnbthoursate. Thereafter the reaction nixture

was kept at 80-85[err] Gfor . premix (i) '42.944 parts
hydroxyiéopropyl-methacrylate. '2.350 parts
10  Over the same S5-hour period, 3.672 parts of initiator
solution (ii) was fed in separately at a constant rate.
Thereafter the reaction mixture was kept at 80-85°C for |
1 hour and then cooled to room temperatufe;'giving'a |
stable agueous dispérsion of crosslinkéd polymer micro-:_
15 particles. The dispersion had a total solids content of
46.6% and a content of non-volatile solids insoluble in
any qrgahic solvent of 44.5%. | -

B.- Preparation of basecoat composition
Premix (iv)

20 2.563 parts.oflthe commercial thiékener.kncwn as
"Acrysol” ASE 60 ("Acrysol" is a Registé:éd Trade Mark
of Rohm & Haas Company) was'stifred with sufficient of
a 25% solution of dimethylamihoqthénol in demineralised
water to bring the pH to 7.65. Furthgr'demineraliséd' _'

25 water was then added to a total of 23.956.parts.. _'..J

| Premix (v) | o
A blend of 29.299 parts of the microparticle'diséersion
from stage A above and 18.614 parts of demineralised '
water was brought to a pH'o£'7.65 by additiéﬁ of

30 sufficient of a 25% solution of dimethyléminoethahol_
in demineralised water. There was then blen@ed in 23.956
parts of premix (iv) prepared as déscribéd_§b§vé;



° 1 hour and then cooled to roomtenperature, giving a stable agueous }

di spersion of crosslinked polynmer mcro- 15 parti-cl es. The di spersion
hi , t.otal solids content of 46.6% and a content of non-volatile solids
i tible in any organic solvent of 44.5% B. ' Preparati on of
baSecoat corrposition Prem x gv) 20 2.563 parts of the commerci al

t hi ckener known as Acrysﬁl ASE 60 ("Acrysol" is a Registered Trade Mark ¢ -
of Rohm & Haas Conpany) was stirred with sufficient of a 25% sol ution of w
di et hyl am noet hanol in dem neralised water to bring the pHto 7.65.

Furt it alesttioredi sigerswergchangadshen added to a total of 23.956 parts.
Premx (v) Ablg art f, the i cro I gl i ion from .
stage A above a?l‘g""fgx.‘%ﬁ% %%?t% o(f“ (?%‘?1 r&%ﬁ%@éﬂg%i e$ %%g égggtf%ht to a pH

of 7.65 by addlztgatgﬁyaehanos_ufflm ent of a 25% soLs1 198 parts

di met hyl ami noet hanol . in demi neralised water. There was then bl ended in

23. 955’@)6#11&}'9# wasnskirred Sorpd %@wmcrﬂ‘m they£ollowing 1o 5
tirr re char ed: - aI um n| um paste (metal content,65% 5.133
Soar werd Addedfro onar o Ligiah % vas

Xy€etl hanol - - © - 15, 193 parts The char ge was
stirred for 15 m&eahokmtui}a e Jaomirng 5 © were 3.0696: parts
hexanet hoxynet hyl _ mel am pe - 3. 696 parts pol ypropyl ene gl ycol

(aver age nol . wPokypropylene glycol 5 464 parts and stirring-continued for
a further 1 houfavenageamedrWithedOQkr e added: - 10 2.464 parts premi x. (v)

7L 8%&’ aré:.rring cont:l.nued for a further l hour. Thereafter
| there were added:- _ N o _
io premix (v) | | 71.869 parts
- | demineral:.sed water | _' 1, 623 parts
and st:ering cont:.nued for 1 hour more. 'I‘he basecoat '

composition thus obtamed had the following character—

istics:-
15 e solids content- 20. 5% . o
apparent viscosity rla 34 6 po:.se at shear rate D
' 1 sec”
0.42 poise at D = 10,000 sec -1
c. Preparation of a-crzlic polymer for clearcoat
_ _ gmsition _ _ _
20 - To a reactor f:.tted with stirrer, thermometer

and reflux condenser was charged 42.20 parts of isoprop-
anol. 'I‘h:l.s was 'heated to reflux temperature (84°c) and the
following prem:.xed ingred:.ents were then added at’ a

‘steady rate over 3 hours:-

25 - methyl methacrylate | s, 85'partsp

' butyl acrylate | o - 24. 80 parts'

hydroxyethyl methacrylate _ o . 2 48 parts'

acryl:.c ac:.d - . 2.48 parts

J.sopropanol | - | 7 45 parts

30 | benzoyl perox;de (60% paste - . _' _ _ |
in dimethyl phthalate) -~ 0.74 part



deni neral i sed water . - . 1.623 parts and stirring continued for
1 hour nore. The basecoat conposition thus obtained had the foll ow ng

character- istics:- 15 ) solids content: 20.5% apparent
viscosity J[err] : 34.6 poise at shear rate D 1 sec[err] 0.42 poise at
10, 000 seec C. Preparation gg acrylic polyner for clearcoat
canposition 20 : To a reactor fitted with stirrer, thernoneter

and/refl ux condenser was charged 42.20 parts of isoprop- anol . Thi s was
heated to reflux tenperature (84[err d the faqllow n remxed :
i ngredi ents Wet® ¥ vs Youd-ta L‘Qi‘%gﬁé“Pgt atores d’(ﬂ‘& arafure for
met hyl met hagy hours. Therewis BBtaindd W pIyméy s yolution

24.80 parts hy%ﬁoxyet hyl net hacryl ate 2.48 parts acrylic acid
2.48 parts | eHrifaranlids content. From this thet® paasr:amoved, by

3 The | enctimest SaACEHat TRy "R EL, BAr LR A hacmmonanot, and Fer the

hours. Ther e Jgai iy aN@fe Swas)! aaaea;owthoate&r%é saligh goRignge From

this there was renoved, by direct distillation, g7 parts of i sopropanol
and to. the SdMthwMinmleamb fialdowedi by §Q.Br5| Pprts gef pleminetal-

c et L am g tale 91 L 01ERs PlaPRog®cheha WolRHRl e 4R UHERA o
up to a tempesd Hfaﬂ:ézf u%s%&ﬁré&miaﬁhae&pdw a° tengerh it lopei Ny added
96-98°C, further demineralised water being added to
10 "replace the distillate. The total amount of distillate
removed was 118.83 parts and the total amount of further
demineralised water added was 114.65 parts. There was thus
cbtained an agueous solution of acrylic polymer having a
solids content of 33.5%. '
15 - D. Preparation of water-borne clearcoat composition
o The following ingrediente were blended . |
together:- '

polymer 'solution from stage C above 75.16 parts
‘hexamethoxymethylmelamine . - 6.29 parts
20 butoxyethanol - ' 12 .26 parts
. demineralised water . 5,50 parts
dimethylaminoethanol salt of - R
p-toluenesulphonic acid (pE 7.6) . 0.79 part.

The clearcoat composition thus ocbtained had a solids
content of 31.5% and a v:.scoeity of 0.5 poise.

25 E. Application of basecoat and clearcoat to 2
substrate._ : :

A metal panel was prepared with pr:.mer ‘and
surfacer, then three coats of the metallic basecoat
composition described in stage B above were applied by

- 30 spray, without further thinning, at. a temperature of
25°%¢ and a relative humid:.ty of 51%. A one-minute flash-
off period was allowed between the coats, the paint flow



t oget

hexamet hoxynet hyl el am ne

but ox
5.50

0.79 part The clméma&heoappﬁbaamohhuf mlmﬁ&&aahs?eé@&tds content of
31.5% and a VISCOSlt g0|se
and c#bsrpaae was. s%%wa%'e i—ﬁ@?a feanép m@%
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'replace the distillate. The total amount of distillate renoved was

her:- polymer solution from stage C above 75. 16 parts
6.29 parts 20

Preparati on of
wat er - bor ne cl ear coat conpoght Lon The follow ng ingredients were bl ended

KRHY s, mmry, anare 40P map/BRRRRAENLLY Shon o et 8 (ph T 6)
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cation of the

eénafaa éih&i Q%ﬁ\ﬁ:@@ﬂé&h%@ﬁ&f&dand there

then applledQ§%ree coats of the clearcoat conposit

two-m pnute fl

10

system. Gloss and intercoat adhesion were good and there

stoving A HdoPe%d2%0 minutes. o |

The coating thus obtained hadnexcellént 'flip'
and.freedpm-f:am.shgat and was equivalent in appearance
to the_beSt_completely:sélvént—borne metallic paint

. was no sinkage of the clearcoat into the basecocat.

15

20

followed by a pre-m;xed blend of

25

30

_  EXAMPLE 4
A. Pregggatioﬁ'of'ggueous dispersion of polymer

microparticles. _
To a reactor fitted with stirrer, thermometer,

reflux condenser and means for controlled introduction
of two separate liquid feeds, was charged:-
demineralised water . 29,030 parts

" methyl methacrylate - 0.029 part |

ammonium salt of sulphate of
(nonylphenol + 5 mols. L =
ethylene oxide) .~ 0.029 part

The contents_of,the reactor were heated to 80-85°C with
stirring and the following pre-mixed ingredients were

added:- . .. : _ . L
' butyl acrylate __ 0.069 part

_ : methyl methacrylate L - o 069 part
the reactlon mlxture was held at 80-85°C for 15. mlnutes,

"followzng which there was added a blend of:-

- .10
148 .83 parts and the total amount of further dem neralised water added was
1\ﬂ%65 parts. There was thus obtained an aqueous sol ution of acrylic

'po, mer having a solids content of 33.5% 15 D

o~
s

(O

Appllcatlon of basecoat.
the¥epri ner and

at

I on descri bed
in stihe pamied avas Tthen pre-beatednete 7806, ¢oldawerdh- lmt with a |



_between the coats and a finall 3-mnute flash-off period. The panel was then -
pre-heated at 70[err]C, followed by stow ng at 150C for 30 m nutes. 10 o
The coating thus obtained had excellent 'flip' and freedom from shear an A
WAS equi val ent i n appearance to the best conpletely sol vent-borne netal I»@
paint system G oss and intercoat adigsion were good and there was no

sinkage of the clearcoat into the basecoat. 15

EXAMPLE 4 A Preparation of agueous dispersion of Polyner

mcrovarticles. To a reactor fitted th stirrer, thernoneter, qu
condenser and neans for%Eﬂﬁﬂﬁﬂ anW?EEEtlon 20 of two é?

liquid feeds, was chargg%‘m ,g_q@rﬁlai ter : : - 02%2(13% ts
fol l oned by a pre-m xed yl acryl ate %Rl{)
part anmoni unAsker thes tdqutam:s)foﬂa:he reactor hadobgkephbedd ats 848§°C
et hyl ene oxid 0.029 p The.contents ofthe reactor

neat ed to_80- BBFeP: FATHIEF 2Q MifiFeny the FOHFONLAG Bre-mired inghadon: s
were addgd @ jedPs were fed idﬁﬁﬂhé‘%déé&@r at a constant rate dvd¥9

part nethyl nmethacryl ate 69 part the reaction mxture
was. hel d at 83-Booesfter 15 m nutes, foll OWI ng whi ch there was added a bl end

of : - -38 dem neralised 0. 67 part a e

per sul phat e But a(?f]ylﬁtr? After the contents of m?ﬁ]ﬂﬁs
had been hel d at 80-85[ fiethyll Methadcyhete 20 ninutes, the fabl Q@NPparts
re-m xed ingred- o )

P J allyl methacrylate - 0.686 part

‘ammonium salt of sulphate of
(nonylphenol + 5 mols. ethylene o
10 ' _ - oxide) o. 081 part

and SLmultaneously there was fed Lnto the reactor at a
steady rate, over the same per;od of 3 hours, a solut;on
of 0.037 part of ammonium persulphate in 4 985 parts of |
_ demineralised water.

15 After completion of the above feeds, the
contents of the reactor were held at 80-85°C for 1 hour.
There was then added 34.716 parts of demineralised water
and the temperature was brought back to 80-85°C; the

following pre-mixed ingredients were then added at a

20  constant rate over a period of 1 hour:- . .

o methacrylic acid . 0,950 part -
butyl acrylate 2.035 parts
hydroxyethyl acrylate 1,357 pa.rt.'
methyl methacrylate = __ - 0.950 part

ammonium salt of sulphate of
(nonylphenol + 5 mols. B -
25 - ethylene oxide) S 0.028 part -

and simultaneously, at a steady rate over the same period:
of 1 hour, there was fed into the reactor a solution of :
0.019 part of ammonium persulphate and 0.016 part of

sodium borate in 0.596 part of demineralised water.



.- ients were fed into the reactor at a constant rate over 3 hours: -
Wyl -acryl ate 10. 758 parts nethyl nethacryl ate

/189 parts allyl netbacrylate 0. 686 part anmoni um salt
of sul phate of (nonyl phenol + 5 nols. ethylene 10 ' -
oxi de) 0.081 part and=s39uet aneously there was fed into the reactor. at

a steady rate, over the same period of 3 hours,.a solution of 0.037 part of-
anmoni um persul phate in 4.985 parts of dem neral i sed water. 15

.AfterAg5ggle]§tgroa%1@t£&?%€qy&ﬁesdédsthehsov&haiye&ﬁuféteofe@ﬁéor were held

at 80 hour . re was then added 34716 parts of demineralised
wat er readtion mixturs was vhslérbtgﬁo-ﬁﬁcﬂ forsd- dmmr i after| ow ng
pre-m xed. i nqredi ents e dded a_ 2 consta rate over a
peri oﬂﬁbfml HrotfRS. IAR y‘F? 3@ gs glbe’a gtab AQUYLYE0 part butyl

acryl gigpersion of polymer miér Erﬁﬁ&liehym)ﬁd?érmw ate
1. 357 parpts nmet hyl rrpet hy;:eryl ate o part ammoni um sal t of

Sul phbad af tmaa-ymmlatalmghés content of 30% and&ene oxi de)

0. 028 n |1f33:l t‘mﬁj S v ane. period of 1
“hour, c?ﬁgr&e&v\gf I nto é{r'eg% as Eﬁg@‘ﬁ, |on19’f ﬁlgi%art of ammoni um
persukamebntanéﬂ)ma. part of. SOdI um borate in 0.596 part of dem neralised

wat er . -39- At the corrpl et|on of both f eeds, the terrperature of the
reactEon ni xt ur £5sRanakion ofhas SCPRPOE

. The dispersion obta:.ned frcm stage A was
10 brought to pPH 8.0 by addition of d:.methylam.noethanol,
and 54.15 parts of this was charged to a m:.xer. There

was then added, J.n ‘the order stated, the follow:mg

' mgred:.ents _
' demineralised water | 18.91 parts
15 ' butoxyethanol " 8.12 parts

jum pigment concentrate
sséribed in E:xample ‘T(e)) -18.02 parts

The mixture was stirred for 1 hour, to give a basecoat

lund

composition having the following characteristics:-
'solids content: 25.8%

20 apparent viscosity "lla' ¢ 20 poise at shear rati D
= 1 sec

0. 2 poise at shear rate D
= 10,000 sec~l

_Q. Aggl:.cat:.on of basecoat and clearcoat to a
o substrate

To a metal panel prepared wu:h pr:.mer and
25 surfacer there were applied by spray, w:l.thout further :
_thi_nn-ix_lg, two coats of the metallic basecoat composition
3 described in stage B above, at & temperature of 22°C
and a relative hum.dity of 39%. The clearcoat composit:.on
' subsequently applxed was that described in stage F- '
30 of Example 1, and the procedure for application of both -



which it was rapidly cool'ed to give a stable aqueous dispersion of polyner

m croparttcles. The dispersion 5 had a total non-volatile solids conten/ L
of- 30% and a content of non-volatile solids insoluble in organic sol vent -_-.,;,"
of 27% B.: Preparati on of basecoat conposition The dispersion o
obtained fromstage A was 10  brouglggto pH 8.0 by addition of -
di met hyl am noet'hanol, and 54.15 parts of this was charged to a m xer. There
was™t hen added, in the order stated, the follomﬁng ingredients -

dem neral i sed a [ts ut oxyet hanol

8.12 parts a|uﬁ?%.un?%?&ﬁ%ﬁtaéﬁhébﬁ; ﬁcgﬁFcﬁgWP%%ﬁt?ﬂnExﬂﬁﬁIQ ise| g

02 parts The nithersamesast thaed dedcrinud!fin t aﬁﬁé@ cqnposi tion
having the followi ng characteristics: - solﬁsﬁﬁ%gﬁﬁoEZ /638 1

appar ent V|sc03|ty : The 56F§ét§tQhﬁi%neéuwetnlsimtlaﬁ foptheseat

shear rate D =- ckgr q_égm |on of basecoat and
clearcoat to a su stra?g #ﬁ EhﬁgFaG'Sg%e %Ri Y with priner and 25
surfacer there were applied by spray, wthout further thinning, tw coats

of the allic basecoat conposition described in stage B above, at a
tenperat ute of 220C and a rgESEEEEiEE&EmEﬁ&EELQE&96 The cl ear coat .

conposition subsequently applied was that described in stage F 30 . of
Exanple 1, and the procedure for application of both - 40- '
A. Preparation of silver metalllc basecoat

without micro artlcles.

- To a stirred mixer were charged:-

_ aluminium paste_(metal'content,GS%) 6.0 patts '
10 2-butoxyethanol _ 18.7 parts
The charge was stirred for 30 minutes, then the following

were added:-

hexamethoxymethylmelamine ’ 4.3 parts

polypropylene glycol
(average mol.wt. 400) . 2.9 parts
15 and stirring continued for a further 1 hour. There were

then added, with stirring over a period of 30 minutes,
'51.2 parts of a 33.5% solids aqueous solution of acrylic
polymer made as described in Example 5(c) below, folldwed
by addition of 16.9 parts of demineralised water.

20 : A basecoat composition was thus cbtained which
had the same plgment binder ratio, the same ratio of
hexamethoxymethylmelamine to total ncn-volatile mattef
and a very similar value (0.3 poise) of the apparent
viscosityyqa at D = 10,000 sec " as are quoted in

25 Example 1 for a basecocat composition according to the
invention. The apparent viscosity at high shear rate of
the composition containing no polymer micréparticles |
indicated that it was suitable for applzcation by spray-

ing on to a substrate:; but its apparent Vlsc051ty at low



. ?.
t he basecoat and the cl earcoat conpositions was otherw se the sane as that

cri-bed in stage G of Exanple 1. The results obtained were simlar to
@g described in stage G of Exanple 1. 5 Conpar ative

ple A A Preparation of silver nmetal'lic basecoat w thout
m croparticles. To a sti rre@lni xer were charged: - al um ni um paste (rret al
content, 65% 6.0 parts 10 2- but oxyet hanol .
18.7 parts The charge was stirred fyor 30 mnutes, then the follow ng were ’&J
added: shémxam&tépxynmt hpl Hellarseue , Was found4t6 ber apppolxy-pr opyl ene
' arts.,1 and stirring

| I '
go%'?lo ave&?gg ‘Pu??ﬁé? ? ur Shﬂ’ﬁ%’y v@%tt% comeasifier 824 ring over a
per i ogyply %hi@ﬂetﬁseuaagaa&%&@dﬁ &ﬁ&%ﬁ%l?&ﬁ&%%&sol ution of

acrylic polyner nmade as described in Exanple 5 bel o | I owed by
addi ti on of 16. qurbassboatmwpﬂamm applied to a panelA basecoat

nposi. t4 on. was ed h had the s bi nder ratio, the
ge)me il oo%?r‘?’@égﬁét ﬁg@r@?‘h ré‘?%r?%éigecﬁ%ﬁoﬁbf:&f’ﬂ ¢atter and a
Very $iHe |mdnnét UdesExr IbRdl i@ﬁaﬁdﬁ@(@!ﬁn&hdléﬁé&&bake”] at D =
10, 000 sec as are quoted in 25 1 for a basecoat conposition

accor(ﬂWQ%lﬁa@nlﬁWBi}PYGﬁ bﬁﬁégamt’erﬁeﬁﬁ%&s@tynaﬁxm AesAdE) rate of

- the ¢ n A t d ted that it was
sui t abl'e f r 'app ?cé??gﬁggﬁggﬂgﬁ'@%oaoﬁf@é éﬁ%)g??é@ehgg its apparent
Vi scosidny pod®W £1ip4land- éxh:_.b:_.ted_ patches of 'shear’'. It was

10 also subject to 'popping' during the 'stbv:'.ng'operation.




shear rate, viz.,D =1 sec [err] was found to be approx- imately 1.0 poise
only, showi ng that the conposition had only slight pseudoplastic or

thi xotropic properties. The basecoat conposition was applied to a panel
and overcoated with arr acrylic clearcoat conposition in the manner
described in Exanple 1(G, the cleaggoat conposition enpl oyed being that
described in Exanple 1(E) and (F). The silver netallic coating so obtained
had/ a very poor 'fIip' and exhi bited patches of 'shear’'. It was 10 also

subj ect to ' popping' durlﬂg! iﬁf tovi ng Fﬁa.l
“illustrate the invention-as ?é to t gi%?gggg .8 #%M anour netalllc
finishes. In tapgldddviotHxaprdductionapfl rgaamonrt ﬂetadlllld: 'c@intshes.
finishes is |IIust XAMELE 5 A

at e '
Preparation of T ﬂ%&ﬁﬁwiqﬁl$¥EEE;4heiFﬁlPBRFE&atﬁSPb&QHn%QHkﬁe gr ound
together in a @@ﬂodf”'f;ﬁisﬂé%rEﬁ”fl t1aRkdm di oxi de pi gnent
31.3 parts 10 -Butoxyet ano . 18.9 parts
Dem neral i sed wat er 18.9 parts Di nethylanlnoethanol
0.2 part gexanethoxynethyinelanin;E!%Egkgeg. 7.7 parts The resulting
m | | base, “whi ch had a particle si & 15 than 0.5 mcron, was then
diluted with 11.6 parts of 2-butoxyethanol and 11.6 parts of den1nera|ised
water. B. Preparation of blue plgnent m |1 base The follomnng
i ngredi ents wele ground Buapazatig : ; page 20

Phthalocyan'neTB'u%d&fgaﬁﬁg~1ngred1en&3'gePgrgﬁoanﬁukgéﬂﬂﬂgy“in a ball

23.8 parts

mill for 16 hours:-

Titanium dloxide pigment . 31.3 parts
10 ‘2=-Butoxyethanol. . _ = 18.9 parts
Demineralised water : o 18.9 parts
Dimethylaminoethanol : 0.2 part -
Hexamethoxymethylmelamine s - - 7.7 parts

The resulting millbase, which had a particle size of less
15 _than 0.5 micron, was then diluted with 11.6 parts of

2-butoxyethanol and - ll 6 parts of demineralised water.

B. ‘Preparation of blue pigment millbase _

The following ingredients'were ground togetherfin a ball

mill for 16 hours:- '

20 ' pPhthalocyanine blue pigment 12.9 parts

 2-Butokyethanc1 . ' . 23.8 parts

- Demineralised water _ : . 23.8 parts
Dimethylaminoethanol . 0.2 part
Hexamethoxymethylmelamine . 9.7 parts.

25 The resulting millbase, which had a particle size of less

than 0.5 micron, was then diluted with 14.8 parts of
2-butoxyethanol and 14.8 parts of demineralised water.



M

Dem neral i sed wat er 23.8 parts Di met hyl am noet hanol

0. 2«pa¢t Hexanet hoxynet hyi nel ani ne- 9.7 parts 25 The

resel fing mll base, which had a- partlcl e size of less than 0.5 mcron, was. |,
ot ’3?,,‘- luted with 14.8 parts of 2-butoxyethanol and 14.8 parts of '

deMier al i sed wat er. -43%43 C Preparation of aqueous solution of

acrylic polyner. The foll ow ng | ngredi ents were bl ended: - Met hyl

met hacrylate 19.9 parts 5 Butyl acrylate ' ot

24.8 garts Hydr 164 NGET ¥&4abBus solution £ -5 parts Acrylic acid
2.5 p&ts Is'opr - - parts Benzoyl peroxide

0.7 part -10 - Acoyliic palydér0 parts of the: aboi/e bl end- and. 42. 2 parts of
i sopropan s charged tp a flask fijted with stirrer, thernonmeter, reflux
conde %Qllrﬁfa i %fg’cﬁ‘i‘lﬁsa ?Fﬁuﬁl%&'a‘t a controlled rate. The
contents of theMdaR/a Wdenhdeayeaebo refl ux tenperaturg (B4HLF€4C) and the
remai nder of 15 t he above bl'end (42.8 parts) was added to themat a

Steady rate ovelﬁlaa:xierambﬁta hours. The reaction nix4w& pastseat ed under
reflux for a fu .2 ur.s, v ol ymer sol uti f 51 0% sol i ds
content. To the%’M@ '@é%g fﬁ&%tgdded 1.8 part?o?

di met hyl am noet ag3gf1i2acidt he m xture was re-heated t), g5 efdpixgt enperature
and, with the condenser re- arranged distillate was renoved to a total of

33.0 parts whi | $soPmPRANAL of demineralised viater werd H®@AEEBver a
period.of 10 ho resul ting aqueous solut crylic
pol ynmer had a séeiﬁsg}o‘ gé{'&% 'ent of 33.5% doﬁégré

10 A mixture of 15.0 parts of the above blend and 42.2 parts

of isopropanol was charged to a flask fitted fr:‘ith stirrer,
thermemeter, reflux condenser and means for adding a liquid
feed at a controlled rate. The contents of the flask were
heated to reflux temperature (84°c) azid the remainder of
15  the above hlend (42.8 parts) was added to them at a steady
pe; iod -of 3 hours.. The reaction mixture was

heated under reflux for a further 2 hours, to give a
polymer solution of 51.0% solids content. To the solution
there was then added 1.8 parts ofedimethylaﬁinOethanoi,

20 the mixture was. re-heated to reflux temperaﬁure and, with
the condenser re-arranged. dlstzllate was removed to a
total of 33.0 parts while 85.0 parts of demineralised
water were added, over a period of 10 hours. The finally
resulting aqueous solution of acrylic polymer had a solids

25  content of 33.5%.
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D. o Preparation of* bl ue basecoat conposition The foll ow ng '
ingredients were mxed in the order stated: Wiite m || base as described ja_
(A, above 52.25 parts Blue m |l base as descri i

i-n (B), above : 8.39 parts Mcroparticle dispers

as 5 - described in Exapple 1(B) ; 14. 62 parts
Solutlon of acrylic polynmer as described in (C above 24. 33
parts 10% aqueous sol ution of p-tol uene- sul phoni ¢ aC|d brought to pH 7.6
by addition of (di met hyl arg_ng eth nol e _ tis 0.41

part The resul21ng basecé&# 6.0 poise

at a shear ratQh&ffblﬂ@ﬁxngiﬂhbﬁ§d£Eﬂ£% *eﬁ@ mzxé&liﬁ %heao&ﬂeﬁ'dE§EEdﬁ
10, 000 sec. E. Appllcatlon of basecoat and clearcoat to a substrate.

A metal panel was prepar & ikibnge A9 deseribed then two coats of the
bl ue basecoat conposition ldves@r)l.b@OVﬁ(D) 15 above were appl5ie@Shyparts
spray, w thout further thynnin -a te at ur gf 22 C and a rel ative
hum dity of 39% A two- mgig ﬂ% %7f &é ?nﬁ? al | oned between .t he
coats. After application %Pbasecoat the panel ‘was bifow? RIGFS

air at 25-C and two coat yiRfrdgi- gﬁéﬁgcaE§E§951°ncggposition as descri bed
I n Exarrplg 1(F) were appl 'd%cecrtﬁf'eélﬁ?r fgnj_)t()ﬁstion havi ng E_ ztB?
secs neasured in a B. cup

bef orehand with xylene to a viscosity o
at 25 C. The two topcoat Solmtdoapwf exerylionpokymert &sa t wo- n1nute
flash-of f between coats. Mdsaribdd nial.(C) above _ , 24.33 parts

10% aqueous solution of p-toluene-

sulphonic acid brought to pH 7.6

by addition of dimethylamino- _
ethanol : . 0.41 part

The resulting basecoat composition exhzblted a viscosity

of 16.0 poise at a shear rate of 1 sec "1 and of 0.53

10 poise at a shear rate of 10,000 sec -l, IR
§. Application of basecoat and clearcoat to a

Substrate.
‘A metal panel was prepared with ptimer.and.surface;._then
two coats of the blue basecoat composition deaoribed'in (D)
15 above were applied by spray, without further thlnning, at
a temperature of 22°C and a relative humldlty of 3%%. A
two-minute flash-off period was allowed between the coats.
After applicatlon of the second basecoat, the panel was
blown with air at 25° c and two coats of the clearcoat
20 composition as descrzbed 1n Example 1(F) were applled,
the clearcoat comp051tloh_hav1ng been thinned befo;ehand
with xylene.to a viscosity of 45 secs measﬁred.ihearB.s,
B3 cup at 25°¢. The . two topooats were applied Qet-on-wet
with a two-minute flash-off between coats. After a.final
25 three-mznute flash—off, the panel was stoved at 125—130 c
for 30 minutes. o _ o L
The resulting coating had.good opacity and glose and

there was no sinkage of the clearcoat into the basecoat.



25 three-mnute flash-off, the panel was stoved at 125-130 C for 30
et:es. The resulting coating had good opacity and gl oss and there was n
Meage of the clearcoat into the basecoat. - - 45- Conparative Exanple E
Preparation of blue basecoat conposition w thout Polyner

m creparticles. The fol | ow g ingredients were mxed in the order stated: -
VWhite m || base as described in Exanple 5(A) 54.8 parts, .
Blue m || base as described 5 in Exanple 5(B) el
8.8 parts Fbxanethex net hyl.mel an 0.3 part Sol ution of

acrylic polyner as=8& EXamp L5007 357 parts 10%
aqueous sol ution of p- toluene- sulphonlc aC|d brought to pH 7.6 by

addi tizpn of di mephy 0.4 part
The ré&sul ting ba - DI y 10 of 1.0 poise
at a shear rate without g teles: a shear rate of 10,000 sec

char acs gL ESHng' 1RGERAIEH %edwéf%;?@% CL8 o EHE B8k BeRs et bt r ot e
15 The procedghetel mElapRlse 2F)dewar ive®at ed, but replacing the

basecoat conpositigg feampLees () Exanple 5([» by the Basgcpab-tdescri bed in
(A) above. In this case, considerable ' 'poppi ng" of the basecoat was

observed, that iBlue ma}lbass as dasenibedt he basecoat separated as
lBubbl es, def or m ngigOExampie . Su(E)ace of the f|In1and da8w§i pgritiss snoot h
appear ance.

Hexamethoxymethylmelamlne o ' 0.3 part
Solutlon_of_acrylic“polymer_as*'
described in Example 5(C). = 35.7 parts

- 10% aqueous solution of p-toluene-
sulphonic acid, brought to pH 7.6
by addltlon of d1methylam1no~

ethanol . _ ' 0.4 part
The resulting basecoat composition exhibited a viscosity _
1o of 1.0 poise\at a shear rate of 1 sec.;_ and of 0.83 poise
-1

at a shear rate ‘of lo 000 sec ~; that is to say, it poss-
essed very little pseudoplastlc or thlxotroplc character.
B. . Agpllcatlon of basecoat and clearcoat to _a

o substrate. ' '

15 | The procedure of Example 5(E) was repeated. but replaczng
the basecoat compos;tlon described in Example 5(D) by the
baseooat'deséribed:in'(A) above. in this case.'considerable
”poppzng“ of the basecoat was observed that is to say, air

-entrained in the basecoat separated as bubbles, deform;ng'

20 the surface of ‘the film and demag;ng its smooth appearance.
Furthermore. a longer period than three minutes had to be
allowed between the appllcatron of the second basecoat and
that of the flrst clearcoat, otherwzse the basecoat was
'dlsturbed by the clearcoat with a deleterlous effect upon

25  the final _ap_pearance of the panel. _ E ' | )



Furthernore, a |longer peri@d than three m nutes had to be all owed between
the application of the second basecoat and that of the first clearcoat, =
- qtherw se the basecoat was disturbed by the clearcoat with a deleteriouﬂ=ﬁb'f
ef fect upon 25 the final appearance of the panel. -46- 1. A -
process for the production of a nultisd ayer protective and/or decorative
coating upon a substrate surface, which conprises t; eps_of .- (1)
applying to the surface a basecoat conposition Commgwlm"!g&l m f or mi ng
materiall, (b) a volatile liquid mediumfor the sai U (c)

pi gment particles.dispéersed in the said |iquid medium (2) - ormng a
polymer filmupon the surface fromthe conposition applied in step (1); (3)
applying to the basecoat film so obtained a trans- parent topcoat
conposition conprising (d} @~AM% . forming polymer and (e) a volatile:
carrier liquid for the said polyner; and (4) form ng a second. pol yner
filkmupqn the ba$Q%ﬂﬁ&e§£|ﬂbfrenbtbeoaﬁmmwﬁﬂid£1éﬂﬁﬂiﬁiLiiyéieﬁréééctive
characterised in that the constituents (a) and (b) of the basecoat
conposi tion are 3nd0¥cdegorativepepating vpar A ahetrate isusface,
crosslinked pol deigét%?ﬁggl ?ﬁe"‘@h‘é sh%\fe__a dianeter in the range 0.01
to 10 mcrons, are I1nso ern € Sald adueous medi um and are stable
towards gross fl{Ixul atapplyilig tbsphesisurfare Q) bagescssloptanposition

t hi xotropi c character. 2. = A process_.as clained in claim1, wherein the
pol ymer microparticles %?@PﬁbﬁﬁBGedagffi&ﬂWﬁQFN%ﬁﬂtﬂﬂﬁ?ﬁkﬁ%ﬂ%&%’d%rived'
mainly fromone or nore,gikyt1gs194318" nA¥i¥ir For the said material and

(c) pigment particles dispersed in the said

/

liquid medium; _
(2) forming a polymer f£ilm upon the surface from the
| composition applied in step (1): o
(3) applying to the basecoat film so obtained a trans-
| parent topeoat céfiposition comprising (d) a £ilm-
forming polymer and (e) a volatile carrier liquid
for the said polymer; and | - o
(4) forming a second polymer'fiim'upén'the basecbat
 £ilm from the composition applied in step- (3).
characterised in that the constituents (a) and (b) of the
-basecoét composition are pfovidea by a dispersion in an_-
aqueous medium of crosslinked polymerlmicroparticlesf
which have a diameter in the range 0.0l to 10 microns,
aré inéoluble”ih the said aqueous medium and are stable
towards gross flocculation, the dispérSidn'having a
pseudoplaétic or thixotropic'character.
2. A process as claimed in claim 1, wherein the polymer
: microparticles are composed of adrylic addition'pqumers 
'derived.mainly'ffdm'one or more alkylfeéters-of acrylic
acid or methacrylic acid. o
3. A pfdceés as claimed in claim 2, wherein the”pdl&mer
microparticles are'composed of a copolymer of methyl
methacrylate and allyl methacrylate, of a copolymer of



acid or methacrylic acid. 3. A process as clained in claim2, wherein
thes nlyner m croparticles are COﬁpOSedch\a~EﬁﬁUf7ﬁBL‘QL‘HEthy| :

gryl ate and allyl methacrylate, of a ynmer of -+ 47 et hyl
wrylate, allyl nmethacrylate, styrene jﬁﬁbw Oi and net hacrylic

acid, or of a copolyner of geethyl nethacr | ate and all yl
net h- acryl ate. 4. A process as cl ained in ény ong clainms 1 to 3, ——
~wherein the polynmer mcroparticles are produced by a process of dispersion ‘e

pol ynerisation of the c nstltu t jmononers in a medj um whic onsi sts of
wat er adi® WReRRacTy QFPPeagﬂQQn %ﬁ%?ﬁﬁ#éﬁﬁ'aﬁhyﬁﬁPﬁh E?g a whol e
capabl e ﬁrﬁlﬁmﬂ hQ9mbERaERYATRY Bcidle oW 0B -¢ ﬁai ¥fB8rbging conducted at
a tenperat is at least 10 C hlgher t han t glass transition

t enper atmethyl mﬁbhpory&stebobmmomleﬁkﬁlanéu%bl}a neatbe that at no
tinme is thergﬁgresent a separate nononer phase, in the presence of a

ponneHﬁF%X ®t ser having one conp-. ..onent whichis -a polynmer chain
g0l vatedy @té&cssqusouiam%umnamhyamﬁ&euf celmiienL vbigh is a pol ymer
chain not solvated by that nedium 5. process-as clainmed in any one

of clai meerBth%BPéWFhEWt#ﬁkﬁ%WQ preduged PFoduced by

aqueous o] 0 f 511t A
Breceus SRS BB HBEE LR Bolnlds SODI SE M EOBBBE et

M Cr oparmgrdmer 1 i:npaoxiededmbwtﬁ.qor i gt s 0bS peatepnafnliyed i sation of

t he constltuent nononers in a .non-aqueous nedi n1|n t he presence of a
steric é'(%‘il#s‘é?la?:éyp-ﬁoﬂﬁ&aﬁ‘}cp(ﬂ%fﬂi? ‘%%R"‘FO?P Whigh 1is a

whole capable of ‘dissolving the monomers, the polymer~-

isation being conducted at a temperature which is at
least 10°C higher than the glass trensitioo temperature
of the polymer to be formed and in such a manner that at
no time is there present a separate monomer phase, in

- the presence of a polymer1c stabiliser having one comp-

”>,;onent which i gagpolymer chain solvated by the aqueocus
medium and another component whioh is a polymer chain
not solvated by that med;um.

‘5. A process as claimed in any one of claims 1 to 3,
wherein the polymer microparticles are produced by
.aQueous-emnlsion polgmerisetion of the constituent
monomers. ._ . _ |

6. A process as olalmed ln any one of claims 1l to 3,

h whereln the polymer micropartlcles are produced by a
process of dlsperslon polymerzsatzon of the constxtuent
monomers in a non-aqueous medium in the presence of a |
sterzc stablllser, followed by polymerlsatlon in the

-;d;spersron thus obtazned, also in the presence of a
steric. stabiliser. of one or more monomers wh;ch grve
rise to a second polymer whlch ls lnherently soluble in
the aqueous medium of the basecoat composltlon at an

'appropriate pH, and flnally by transfer of the resultzng
composite m;croparticles from the non—aqueous medium to
the agqueous medlum.



k'

di spersion thus obtained, al:'so in the presence of a- steric stabiliser, of
one or -nore nononers which give rise to a second—polyner. which is .
i,nherently soluble in the aqueous nedi um of the basecoat conpositi on@n Y

appropriate pH, and finally by transfer of the lyik jte S

m croparticles fromthe non-aqueows48eei umto t’m’m(mmimnmmtﬂ 48- 7.
process as clained in any one of clains 1 to &, wherers «P1 gnent

pa~ticles are present in the base- coat conposition in an anmount of from 2%

to 100%;qf the tigdodddd s Of 14 NRe@0TROARY Ohe Sf clainfs P G585SE, @S
claimed in claim7, wherein the pignent is a netallic pignment and is

present in an avhenrein thepigmentiparticies areapresiaph i the bhasecoat
conposition. 9. A process_as.clained in,.a e of,.¢clai to.8,
Wheren the basSoRk CHMRAFERaR 16, fa RRouRe Bt BRom 2 & ok ‘9 0y s
content of | ess.dH@rec¥¥i hyeighehé£ NeHeVabipblsttiomd has an apparent
viscosity of less than 0.5 polse at a shear rate of 10,000 secs [err and

of nore8than 20 & @ERcens Astelrinedcinr cladm: 7 cwiiergin the plgnment as

clainmed in clai , | s : o] (of ] ] n
viscosity of | egﬂssgt%%gl%gﬁégigﬁea sﬁeggpggtetge?# ?8’5(%8 %g%%&feé?] and
of nore than 40 froms Skt IDGaofrche tbtalseeightlof the HaERsGats

clainmed in any one of clains 1 to 8, wherein the basecoat conposition
contai ns a pi gmSARAFEIan a netallic pignent, has a solids content of

o52 {191 0% by elablag ol elaladgo poply nene e Ll O
~at a shear wherein the basecoat composition contains a metallic
pigment, has a solids content of less than 30% by weight
non-volatiles, and has an apparent viscosity of lesé
than 0.5 poise at a shear rate of 10,000 secs™! and of
more than 20 poise at a shear rate of 1 sec_;.
lo. A process as claimed in claim 9, wherein the'basécqgt
composition has an apparent viscosity of less than 0.25
poise at a shear rate of 10,000 secsfl-and of more than
40 poise at a shear rate of 1 sec'l, N
11. A process as claimed in any one of claims 1_t9;8;_ :_
wherein the basecoat composition contaihs a-pigmént_:
other than a metallic pigment, has a solids content of
less than 30% by weight non-volatiles, and has an
apparent viscosity of less than 1 poise at a shear rate
of 10,000 secs ! and of more than 5 poise at_a_ghea:;
- . rate of 1 Sec‘l. _ _:., o
12. A prdcess'as claimed in claim 11, wherein the.basééoat
- composition has an apparent viscosity of less than 0.7
poise at a shear rate of 10,000 secs-;.and_of more than
10 poise at a shear rate of 1 sec™ L. . | L
13. A process as claimed in claim 4 or claim 5, whe:ein the
production of the ﬁolymer micropérticleg.in aqueous

medium is followed by further ;_Solyr_ner-isat__ion in'___the_



rate of 1 sec 12. A process as clai ned i n crarmii—wherein the basecoat

gesi ti on has an apparent viscosity of |ess than 0.7 poise at a shear
raggRN 10, 000 seacs and of nore than 1b mmmm” rate of 1 sec
13\ A process as clained in.claim4 o M mn t he production
of the pol ymer m croparti-cl4® - n aqueous medi Um'i s "f of | owed by further

pol ynerisation in the sanme nedium in the presence of the o
m croparticles, of nmonomers giving rise to an inherently water-soluble Wl
pol yrner . rege 13, wherein

a water- s#ub?ediﬁn&re@'rﬁ, %gigg?rgﬁé@rrpartl ng pseeggfpjltgsltilag otroq'.t hi xotropi ¢
propert imonomerseghuing rdase don@osiinherently beatenddodubdet he aqueous

di sper- sion of the microparticles as a separate pre- fornmed ingredient. 15.
A proceé@’ﬁ@mﬁ¥alned in any one of clains 1 to 14, wherein the basecoat

1QTPOsi tAO&éédéé' aabh.hﬁeat I amhons apr@w&hsrisebuhhe fil.mformng

mat eri al s. . A process as clained in any one of clains 1 to 15,

wher ei n WM@&Beaomtevnpoé-Mh]@n RUmeTs ¢2pAPLe; of dwpapEing ght of the

pol ymer i cr oL at tent of the
Conposi t?%%ugggigsgkg gi‘g‘g‘?%%s?% %e% :g?% #ng gi‘g\/\ﬁg (?l n the basecoat
CoONposi téddt COGMPOBEtaohs! dlals tbeargrmuemn@btﬂeepaqaabhsoazebe&d ymer ,
mcroparticles is from40%to 75%.by weight. 18. A process as clainmed

in clai sien SAckhenmigropassdses AR 9ePArabat BFASERrPRGnent ot her than

a netall and the proportion of polymer mcroparticles is from 10%
o' 5006 yPaReSHERL-

15. A process as claimed in any one of claims 1 to 14,

" wherein the'basecoat composition additionally contains
one or;more“water-SOlﬁble'film-forming materials.

16. A process as claimed in any one of claims 1 to 15,

| wherein the basecoat composition contains'frdm 5% to
80% by weight of the polymer microparticles, based on
'7the'rdt51'n§h46qlatile content of the composition. -

17. A process as claimed in claim 16, wherein the basecoat
composition contains a metallic pigment and the
proportion of polymer microparticles is from 40% to
75% by weight. | '

18. | A process as claimed in claim 16, wherein the basecoat
composition contains a pigment other than a metallic -
pigment and the proportion of polymer microparticles
is from 10% to 50% by weight. '

19. A process as claimed in claim 14, wherein'the'proportion
of added water-soluble polymer is from 0.3% to 50% by
weight of the total non-volatile content of the base-~

| ccatfbcmpesitioh; ' |

'29. A process as claimed in any one of claims 1 to 19,

'wherein'the"film?forming polymer constituent of the

topcoat compositzon is an acrylic addition polymer

derived mainly from one or more alkyl esters of acrylic
acid or methacrylic acid.



w
19. A process as clarned:in claim 14, wherein the proportion of added

wat er-sol ubl e polyner .is fromO0.3%to 50% by wei ght of the total
nen-volatile content of the base- coat composition. 20. A process as . '
claimed in any one of clains 1 to 19, wherein the filmform ng pol yner

constituent of the topcoat conposi ti.oggi s an acrylic addition polyner
dertved mainly fromone or nore al kyl esters of acrylic acid or nmethacrylic
act4. 21. ~ A process as clained in any one of clainms 1 to 20,
wher ei n, g_fter application of th togéoat conposi tion to fhe basecoat film
the coat &F*substr &t PTEWRH) 2R (S{2 BT {BaPRYgOBe OF iigimrrhiten20p2.
A process accor di Réhdzfain Al dEdes UbENEARILY 8F RS iLURIUE s1€fon
wirth reference to the foregoing Exanples. 23. A sdbstrate having a
mul ti-layer proted cherkisecortof ilnyetheatoaged eubeitrabe agprausiscesd
claimed in any ong of,. | 22 24. . A basecoat . conposition
"suitable for use ::tr? t%ﬁ%%séﬁc%HMQoPﬁréF&Pﬁ'l, t he conposition
conprisi @8.(A) @ fpdotdss MdWor@ingi €b. ciBim 12 suPlstlaidtddimyigy medi um
for the said material,, and (C pignment particles dispersed i'n the said
li qui d medi um ‘chier@inhefore desexribed, cwith referencs) tedhes)faregoing
provi ded by a pse%aiség'c or thixotropic dispersion in an aqueous nedi um
of polymer mcropartiCles which _

23. A substrate having a multi-layer protective and/or

decorative coating produced by a process as claimed in
any one of claims 1 to 22. |

N




3
have_a diameter in the range 0.01 to 10 ricrons, are insoluble in the said :l
medi um and are stabl e towards gross t he di spersion
aaﬂ_, been produced by the steps of (|) | ymeri sation in an aqueous _ =~ *
mediumin the presence of a stabiliser EM ﬂm' of nmonomers
selected so as to give rise LosgaLtches ”Wﬁt#"ﬁolyner Ul)
polyneris- ation in the sanme nmediumand in the 'pr &sefcer of the said S
crosslinked particles of a second m xture of nononers selected so as to St
ve rise r capa ng a
‘er - soléjg‘f%gg Ed‘gr&?k %h’\%'%gn%%l(l L1 [1 su cglgql{lj%nt o?ﬁrrgtp%ﬁgg%glt he said
.salt deri vwd¢cordingt be pladimnde @hdﬂuompn&n@mmeouampeﬂsung 25. A
conpositioP as claiped iin claim 24, ein the dispersion is produced by a
process i ntAhi ch@sfep@-EPFming FPFF‘@&@h consi st of dispersion _
pol ynmeri safgpn of {HeacPNel NigaAld HMNB SEd Bhdresh S MEteRigenNsi sts of
wat er. adm xed with a volatile organic co-solvent and which is as a whole
capabl e of dlssoawdng t he nonomers, the polynerlzatlon bei ng. conducted at a

e 2t bl Rubiiaft BRREycRe I ke R hAREL Y

at no tine is thee@igmesent a separate nononer phase I n the presence of a:
pol ymeric stabiliser having one conponent which is a polé chai n sol vat ed
I

by the aquRARRRERF LReAndNakbake thfoMRRRTIEYRREh (B) 23R ﬁ%raEHaln not
sol vat ed hy.d.hoje &B6 “31gggpggglggé1%9@W“%ﬁlﬁgkf@pﬁtaaﬂggekg18ha'”‘24

wherein t e dlsperS| C by a process 1 n teps (i)
in an aqueous medium of polymer mlcrppartlcles which

have a diameter in the range 0.0l to 10 microns, are
insoluble in the said agueous medium and are stable
towards grose‘flocculation. the dispersion having been
produced by the steps of (i).polymerisation in an

aqueous medium in the presence of a stabiliser of a

'to partlclee of crossllnked polymer, (ii) polymerls-
ation in the same medium and in the presence of the
said crossliﬂked particles of a second mixture of
monomers selected so as to give rise to a non-cross-
linked polymer wh;ch is capable of forming a water-
soluble salt derivative and:(iii) subsequent formation
"of the said salt derivative in the presence of the
same agueous medium. |
25, A composition as claimed in claim 24, wherein the

dispereicn ie_produced by a precess in which steps
(i) and (ii) each consist of dispersion polyﬁerisation

- of the cdnstituen; monomers in a medium which consists
of water .admixed with a volatile organic co-solvent
end which is eéla whole capable of.diSSolvihg'the
-monomers, the polymerisation being conducted at a :
temperature which is at least. 10°C higher than the

glaés transition temperature of the'polyme: to be




| hnd (11) each consist of aqueous enul sion polyneris- ation of the

tonstituent nononers. 27. A conposition as ClaimedTnany—ohe—of ~ L
/€S

¢laigs 24 to 26, wherein the polyner mcroparticles are conposed of acr

additi Om pol ymers derived mainly-fromone or nore i H' & rylla
acid or nethacrylic acid. 28. - A caonposition a " u"mm ﬂl’g m’gne of
clai.ns 24 to 27, wherein the water-sol € salt- forn1n capdbi ISity of the
WQQ crosslinked polyner forned in step (||) i s achieved by inclusion in the

nmononer m xture of a pol ynerisable carboxylic acid. 29. : A conposition
as clainmed in any §nsmed end rb E@qho Q@amtrﬂ@iht%ﬂ RO at kme aksi there

pi grent, has a sol 13.GRat ant, ool Jo35 i I0 e 0! B! RO s YOLBRLLOSe and

has an.apparent viScoSIty of p0| a shear 000

secs [err] and ofanpbeymb&ﬁcQGtawnmisﬁrehaﬁmng dméec@ﬁpdneﬂe wRrich. i80.
A conposition as clained in any ,one of clainms. .24 to 28, which _contains a

pi gnent ot her than®aPREVEEF; Chgiigmsalvated PYE Fhey2Fee0eH ReRIpBangnan

30% by wei ght non- XHBEthe%om%@ﬂeﬁﬁswﬁléHHEEfﬂ“pdﬁ | &ia O hSESsBQQQtEd
poi se at a shear rate of 10,000 secs and of nore than 5 poise at a shear

~rate of 1 sec -b93tha31medlum. A conposition as clained in any one of
cl ai ns 24 o 30. erein basecoat [oX0] Siti c I n rom>s%to 80%

~ by wei ght f the \;I)\%I ﬂ?@?oﬁf‘ Sﬁaratsl cﬁl r% seY %*'ﬁ??ﬁ)t%‘éﬁ%ﬁgv@ﬁti | e

content of the congespersion3is produa%¢wga®i§ﬂm§scmdmgchOseép'sm(M

substantially as herelnbefore described, with reference . to the fore- going
Exanpl es. The text2B8 {héd) sﬁéGPfﬁ&ﬂﬂ%ﬂ#Iﬂi;QiRQPQ%ﬂﬂ@Rﬁﬁh@Pb9°bﬁ6?5é§py|ng

the applicants origipgh of the constituent monomers.

27. A composition as claimed in any one of claims 24 to
26, wherein the polymer microparticles are composed of
acrylic addition polymers derived mainly from one or
more.alkyl esters of acrylic acid or methacrylic acid.

28. A composition as claimed in any one of claims 24 to
27, wherein the water-soluble salt- formi;;_capablllty
of the non-crossllnked polymer formed in step (11) is
achieved by inclusion in the monomer mixture of a
polymerisable carboxylic acid.

29, A composition as claimed in any one of claims 24 to

| 28, which contains a metallic pigment, has a solids
content of less than 30% by weight non-volaﬁiles, and
. has an épparent viscosity of less than 0.5 poise at a
shear rate of 10, 000 sec'.'s"'1 and of more than 20 poise
at a shear rate of 1 sec L.

30. A composition as claimed in any one of claims 24 to.
28, which contains a pigment other than a metallic
pigment, has a solids content of.lesé than 30% by
weight non-vblatiles, and has an apparent viscosity_of
less than 1 poise at a shear rate of 10,000 gecs T and

of more than 5 poise at a shear rate of 1 dec T,
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31. A composition as claimed in'any”ene.of-claims-24 to.

30. wherein the basecoat composxtlon contains from 5%
to 80% by welght of the polymer mlcropartlcles, based
on the total non-volatlle content of the composition.
32. A composxtlon accordlng to claim 24 substantlally as
hereinbefore descrzbed. Wlth reference to the fore-

goxng Examples.

The text of the specification has been reprodused by photocopying the spplicants origina.l
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